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EDITORIALS 


Has Office Heating 
Been Neglected? 


Worn the subject of office building heating and 
ventilating to the fore during the past several weeks 
as this issue of the magazine was in course of prepara- 
tion, we have had several points about the present situ- 
ation called sharply to our attention. 

One of these is the state of the published informa- 
tion relating specifically to the subject. In the first 
place, a search reveals the fact that the actual quantity 
of such information is relatively small. Compared to 
schoolhouse heating and ventilation, for instance, both 
the number of titles and the amount of space are as- 
tonishingly less considering how common offices are. 


In the second place, the titles show a predominance 
of descriptive papers describing the details of a specific 
installation in a specific building. ‘There are a few ex- 
perience articles, a mass of economy operating records 
and results of operation of existing installations. a few 
which present the results of comparative tests of tso- 
lated items of equipment, and miscellaneous. No book 
on the subject is known to be in existence. 

A third striking point is the absence and almost com- 
plete lack of information showing the effect of ventila- 
tion on both the health and comfort of office workers 
and on their work output. Some studies directed along 
such lines are known to have been contemplated and 
reported as being in process but search fails to show 
that any noteworthy results have been made public. 
Whether this can be interpreted to mean a failure or 
abandoning of the projects or merely a decision not to 
make the results pubiic is impossible of determination. 
Some few studies are reported showing the numerical 
results of tests made under controlled laboratory con- 
ditions. 


It 1s interesting to note that the results reported from 
the studies on the effects of surroundings on work out- 
put point toward the conclusion that considerable in- 
creases result from proper air and heat surroundings. 
The scarcity of such results and their inconclusive char- 
acter is deplorable. Think of what a boon it would be 
to the industry and art if it could be definitely estab- 
lished in unmistakable terms that increased work out- 
put in offices really follows the installation of proper 


heating and ventilating. It seems quite possible that 


if as much time and energy had been devoted to such 
studies as has been given to showing the relation be- 
tween school ventilation and sickness absenteeism the 
true facts regarding the relation between heating and 


ventilation and office work output would be pretty well 
established. As it is, the relation is still open to con- 
jecture. With the excellent office installations now be- 
ing made which will make fine places in which to carry 
out the tests, it is to be hoped that some means can be 
found whereby such studies can soon be made. 

Office building plants have been given much attention 
during operation. Probably some of the best operated 
heating plants are located in office buildings. Yet in 
spite of all the thought given to the subject and all the 
records which have accumulated it is still impossible 
to predict the operating costs in such buildings with 
uniform success even where the quality of the operation 
is known. The question is undoubtedly complicated and 
obscure. Nevertheless, it is one which deserves even 
more careful thought and more extended study than 
has been given toit. It cannot be said that the situation 
is particularly bad, for reasonably correct approxima- 
tions can be made with existing information. At least 
the problem seems to be realized and is receiving active 
attention with several proposals being tried in the field. 
It seems quite likely that additional information will 
soon be available. 

A truly surprising fact is that so little apparently has 
been done by office managers themselves to standardize 
on heating arrangements. ‘These men through their 
organizations, through papers and articles, and through 
cooperation with manufacturers have developed stand- 
ards which are widely accepted. These standards cover 
nearly every conceivable phase of office work and office 
equipment. Desk heights, filing dimensions, supplies 
and even pencils, lighting intensities, floor coverings, 
chair heights and dimensions, desk locations, conveni- 
ience outlets, color schemes, window shades, work quan- 
tities for clerical forces, wage rates and methods of pay- 
ments have all come in for discussion and in many cases 
have been standardized to some extent. The discus- 
sions of these papers, and those following addresses by 
speakers, are as interesting and as serious as those of 
engineering bodies. In the midst of this, one would ex- 
pect that some considerable attention would have been 
devoted to office heating arrangements and apparatus, 
but the records show but little, and this very mild. 

Can it be that office managers are so well satisfied with 
their general heating arrangements that they find no 
need to either comment or suggest? If so, it speaks 
very well for the effectiveness of the heating. Possibly 
they feel resigned, or that little could be done about it 
anyway. Surely there must be some reason for the 
comparatively slight attention paid to the subject by 
these men who usually miss so little of what is going 
on in the general office. Perhaps, also, it is just as well 
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that they have left heating unstudied and unstandard- 
ized. One cannot help thinking, though, that some of 
these men must have ideas which would be worth listen- 
ing to. 


Reversed Refrigeration Cycle 


Recent attempts to adapt the reversed refriger- 
ation cycle to building space heating have aroused re- 
newed interest in this subject. No less than four 
independent studies are now under way if our reports 
are correct. It is wholly probable that there are others, 
as there is a considerable natural tendency to be reti- 
cent about such matters. 

The thermodynamic possibilities of heating with this 
cycle have often been examined and are periodically 
called to attention. Aside from this the idea of heating 
without a fire in the building has always been attrac- 
tive. In spite of the desirable features application of 
the principle to space heating has made but little head- 
way. With the renewed interest in the subject and with 
the promise shown by some of the newer installations, 
we may be much closer to successful practical use of 
this idea than most of us realize. 

If it can be shown that practical and simple appa- 
ratus can be developed we may reasonably look for 
the use of this method to bring about important changes 
in building heating practice. It is another of those 
subjects in which the forward-looking man should in- 
terest himself and keep abreast of developments as 
fast as they come along. 


Utility Retailing 


For some years many utility companies have fol- 
lowed the practice of offering apparatus and appliances 
for sale at retail. Included among the items have been 
a number of heating and cooling devices such as re- 
frigerators, gas furnaces and boilers, gas heaters, elec- 
trically-driven heaters and electric radiant heaters. As 
a result the utilities have become increasingly important 
factors in the field of residential and commercial 
heating. 

The utilities have usually been aggressive retailers 
where they have entered into this trade. In fact it ap- 
pears that they have been so aggressively successful 
that dissatisfaction has arisen among those who have 
long looked on the retailing of these items as belonging 
to them. They have watched the increasing volume of 
retail sales by the utility companies with no little ap- 
prehension. Recently, their agitation has led to the 
passage of laws in Oklahoma and Kansas forbidding 
appliance retailing on the part of utility companies. 
Agitation for similar laws is strong in other states. 

In many respects these campaigns have all the ear- 
marks of being another instance of the great American 
sport of getting a law passed. The usual story of such 
efforts is that once the law is in effect the condition 
which prompted it is forgotten and the chief agitators 


lose interest, serenely feeling that the mere passage of a 
law is all that is necessary. 

It is still too early to draw any conclusions or to 
point out any tendencies as a result of the laws havin 
been put into effect in the two states mentioned, One 
fact does stand out, however, and needs no operation 
of the law to be sure of its truth. It is, that the remoya| 
of the utility companies from the field of appliance te. 
tailing by no means proves that retailing problems are 
solved. If those who expect to fall heir to the business 
do not render at least as good service to the public as 
did the utility companies one consequence is certain 
to be'a demand for the return of the appliance stores. 
The public is yet to be heard from and finis cannot be 
written to the incidents until the public reaction jg 
known. 

From scanning trade publications it would seem that 
those who agitated for the passage of the law are in an 
extremely gleeful state of mind and appear to think 
they are now ready to sit back and enjoy the fruits of 
their success. Utility publications on the other hand 
take an attitude of watchful waiting. Apparently, the 
general public is doing the same. If the old-line retailers 
are to make their position secure now is the time that 
they should be up and doing and not indulging in pre. 
mature self-satisfaction. 


Society Research Again 


W HEN, in the August issue, we commented edi- 
torially on the research activities of the A. S. H. V. E. 
and suggested that the present would be a good time to 
take action to survey the course of events, we expected 
from rumors we had heard that the subject would meet 
with some approval from society members. We were 
not, however, prepared for the receipt of as many com- 
mendatory letters as have come to hand since the issue 
was published. Naturally, we are pleased that the edi- 
torial statement should be so well received. Following a 
custom of long standing we are not printing any of these 
letters, as the editorial set forth the suggestion and 
opened up the whole question of past and future policy 
and methods. To merely agree with the editor adds 
little to the printed record. 

As was also expected, publication of the editorial 
brought letters from some members who totally dis- 
agreed with the viewpoint of the editor. Two such let- 
tes were received, both of which lamented the general 
and detailed ignorance of the editor on the subject of 
research and its proper conduct. Again following a set 
custom, we had hopes of printing these letters this 
month since they set forth viewpoints which represent 
the other side of the discussion. The fact that we do 
not agree with the point of view expressed in these let- 
ters, or with most of their detailed comments, is not a 
deterrent since we believe that only by full, free and 
open discussion will any progress be made. 

Unfortunately, one of the letters arrived too late to 
make it possible to print it in this issue, while the ab- 


sence of the writer of the other from his office necessi- 
tated delay. 
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An 
Electrically Heated 


Office Building: 


The Southern California Edison Building in 
Los Angeles is an unusual example of electrical 
heating, as it contains both direct heaters 
and a reversed refrigerating cycle system. 


Tue recently completed office building of the South- 
ern California Edison Company at Los Angeles, makes 
use of the reversed refrigeration cycle for supplying 
part of the heating requirements. ‘The building is also 
unusual in that it is the first all-electrical building. The 
total connected electrical load is slightly over 6000 kw. 

Fig. 1. is a view of the exterior and gives a good im- 
pression of the size and beauty of the building. Erected 
on a lot 176 ft. x 174 ft. it rises to a total height of 
204 ft. above the sidewalk entrance. The building con- 
tains thirteen office floors and basement with three flcors 
of mechanical equipment in the tower structure. ‘The 
gross floor area is 269,000 sq. ft. and the gross cubica} 
content is 3,778,000 cu. ft. 

The general plan of heating consists of adding the 
heat from the circulating condenser water to air which 
passes through fan-and-duct distribution lines to the 
rooms. The temperature of the air in the ducts is fur- 
ther raised as it passes over electrically heated indus- 
trial ribbon-type heaters located adjacent to the fans. 
Enough heat is added to raise the temperature of the 
air toa base temperature close to the desired maintained 
temperature. Direct electric heaters are placed under 
each window. Each direct heater is equipped with its 
own thermostat which is set to operate at the desired 
room temperature. The direct heaters thus operate to 
maintain local temperatures and to supply peaks of 
demand. This arrangement, which in principle re- 
sembles the old split system of heating, thus makes use 
of the heat which can be extracted from the condenser 
cooling water, adding varying amounts of direct elec- 
trical heat as necessary to make up deficiencies. There 
are 739 direct heaters having a total capacity of 1329 
kw. The indirect electrical heaters have a total capacity 
of 1589 kw. 

The air circulating system is divided into two parts 
one of which handles air to the first to fifth floors in- 


_*Based on information supplied by H. L. Doolittle, Chief Designing En- 
gineer, Sonthern California Edison Company, Ltd., Los Angeles. 


clusive, while the other serves the sixth to twelfth floors 
inclusive. Fans for these systems are located in the 
basement and in the tower respectively. Mechanical 
supply and exhaust is used, as are oil type filters. Pro- 
vision is also made for ionization of the air. The com- 
bined capacity of the supply fans, including one supply- 
ing a small auditorium, is 193,000 c.f.m. 

The refrigeration consists of four 120 ton compres- 
sors operating with methyl chloride and each driven 
by a 200 hp. synchronous motor. It is estimated that in 
winter each motor will draw its full rated capacity, 
while not over 155 hp. will be required for summer cool- 
ing. The refrigeration capacity is based on heating re- 
quirements and not on cooling requirements. The 
compressors are expected to handle 640 lb. of refriger- 
ant per minute from 25 lb. per sq. in. at 36° F. to 104 
lb. per sq. in. at 181°. 

The adaptation of the refrigerating cycle is interest- 
ing and the operation of the plant cannot be made clear 
unless the general plan is explained. 

It will be recalled that the refrigeration cycle can 
be used for either heating or cooling air as desired. Air 
cooling is accomplished by extracting heat from the 
air in the cooler or evaporator circulating-liquid system. 
While in commercial refrigeration this is usually brine, 
water can be used equally well if the temperatures 
do not go below 32°. In this application water is used 
for circulating and this temperature limits the cooling. 
As cooling to such a temperature is not necessary the 
use of water is justified. Air heating is accomplished 
by adding heat to the air from the condenser cooling 
water circulation system. 

In this building the reversal of the operation is accom- 
plished by a reversal of the flow of water to a cooling 
tower located in the tower portion of the building. In 
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Fig. 1. Diagyam of refrigeration cycle when cooling air. 


summer, when cooling is desired, the condenser cooling 
water is pumped through this tower and is cooled by the 
air, while the circulating water from the evaporator is 
passed through an air washer. In winter, when heating 
is desired, the circulating water from the evaporator is 
pumped through the cooling tower while the cooling 
water from the condenser is passed through tubular 
air heaters located in the air lines supplying the build- 
ing. 

Fig. 1 shows diagrammatically the circulation when 
the valves are set for cooling the air as during a sum- 
mer condition. Fig. 3 shows the same diagram for 
heating operation. 

Use of water as the circulating liquid sets a limit of 
32° as its lowest temperature. Referring to Fig. 2 


it will be noted that when operating for heating the 


COOLING 
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x 
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Fig. 2. Diagram of refrigeration cycle when heating air, 


atmospheric air passing through the cooling tower must 
add heat to the water circulating through it. Therefore. 
the water must always be at a temperature lower than 
the wet bulb temperature of the outside air. With the 
lowest temperature of the water 32°, the minimum 
wet bulb temperature must be in the neighborhood of 
40°. As designed it is not intended to operate the re- 
frigeration plant for heating when the wet bulb tem- 
perature falls below 42°. Just what limits this sets on 
the dry bulb and over what periods of the heating season 
the plant can operate for heating cannot be determined 
unless one has full data on the characteristics of the 
Los Angeles climate. When the refrigerating plant is 
not available for heating because of too low a wet bulb 
temperature the necessary heat must all be supplied by 
the indirect and direct heaters located in the building. 


Fig. 3. Note the compact ar 
rangement of apparatus work 
ed out in this building. 
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For either heating or cooling the suction préssure on 
the compressors may approach the freezing temperature 
of the water. With methyl chloride the suction pres- 
sures would be in the neighborhood of 23 lb. to 25 Ib. 
per sq. in. The head pressure is fixed by the capacity 
of the condenser and the cooling water temperature. 
For cooling operation this can approach the wet bulb 
temperature of the air. For winter operation it can 
approach the air temperature desired in the distributing 


_ Fig. 4. View of the refriger- 
ation installation. 


ducts. Under the conditions imposed in this building 
the head pressures for heating are expected to be the 
higher and are in the neighborhood of 90 lb. per sq. in. 
An analysis of the thermodynamic possibilities will 
show essentially the same limits as outlined more fully 
in another article in this issue (see page 77). As ac- 
tually built and operated it is expected that about three 
times the motor input will be transmitted to the build- 
ing after allowances for auxiliary power are made. 


Mechanical Equipment in the Canadian National 


Research Laboratories, Ottawa, Canada 
By DR. P. H. BRYCE 


For a number of years the National Research 
Council in Canada has been operating under a com- 
mittee of the Privy Council on scientific and industrial 
research. 

Within recent years Dr. H. M. Tory, president of 
the National Research Council, has gradually assem- 
bled a staff to carry on investigations into all matters 
assigned to it by the committee. This staff has been 
carrying on work in temporary quarters until 1930, 
When contracts were let to construct a three million 


View of piping arrangement at pumps. 


dollar research building, now well advanced toward 
completion. 

The building, which has been planned especially to 
supply laboratories for research work, is 418 ft. long 
by 176 ft. wide, with an elevation of 60 ft. 

The laboratory building has on its several floors cor- 
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Engine-driven fan unit for air handling. 


-ridors eight feet wide, on either side of which are offices 

and laboratories, which receive light from the outside 
and from central courts. 

The main building is connected with the power house 
located some two hundred and fifty feet to the north- 
east by a tunnel through which are carried the hot 
water, steam pipes and outside air ducts. 


Hot Water Generators 


The heating system is supplied from two hot water 
generators of the water-tube type. They are made with 
heavy steel shells and with 34 in. solid drawn copper 
tubes expanded into cast iron heads and having brass 
ferrules inside the joints, tubes and heads so arranged 
that the heater will operate as a two-pass unit. One of 
the heads floats to allow free expansion. The minimum 
area of water passage through each generator is 70 sq. 
in. The heaters are tested against a pressure of 150 
lb. per sq. in. 

Attached to these generators are two hot water cir- 
culating pumping units of an eight-inch single-stage 
double-suction pump, connected with a multi-stage non- 
condensing steam turbine, to operate the pump with 
steam pressure of 100 |b. per sq. in. 

Two vacuum pumps electrically operated, of com- 
bined vacuum and return, are also supplied to handle 
the condensate from 65,000 and 100,000 sq. ft. of direct 
radiation respectively. 


Expansion Tank 


A steel expansion tank 4 in. in diameter and 7 ft. 
high is placed in the pent house on top of the laboratory 
building. The tank has an overflow pipe and vent. 

The hot water circulation piping consists of two in- 


Pulverized coal-burning equipment. 


sulated mains from the power house through the tun. 
nel to the basement of the main building. 


Heating Surfaces 


Concealed radiators with aluminum fins spaced 4 in,, 
pressed on 1 in. iron tubes are used in the main build 
ing. These radiators are enclosed behind and over the 
tops with steel casings and with grilles in front. Re 
circulating units heaters are used in special rooms, 


Ventilating Equipment 


The ventilating apparatus supplies fresh air to the 
corridors and the stack rooms of the library. Exhaust 
from the chemical room and animal room is also pro- 
vided. Fans are used to supply the northeast and 
south corridors, the library, stack room, animal room, 
lecture room, exhibition halls and three toilet exhausts. 

Steam vapour humidifying equipment is used with 
the three main ventilation sets, which supply fresh air 
to the corridors. Ducts lead from the outer air to the 
tempering coils and thence to the fans. 

Automatic air-operated tank regulators which are 
used on the hot water flow and return mains have 
diaphragm valves to control the hot water supply to 
the converters in the pump room. They are intended 
to operate over a range of from 100° to 220°. Indi- 
vidual room thermostats are also used. 

Viscous oil coated air filters of the automatic self- 
cleaning type are used with the outside air fans. 

Ducts supply the fresh air from the fans to the vari- 
ous rooms and have a gravity exhaust from the pro- 
jection room and animal room. The units supplying 
fresh air from the main corridors have vertical flues, 
as the space above the furred ceiling serves as hori- 
zontal distributing ducts, to the grilles in the walls. 
Revolving and stationary ventilators on the roof are 
constructed of copper, and copper screens are placed 
over the fan inlets. 

The heating and ventilating plant was designed by 
Thomas and Wardall, consulting engineers, Toronto 
and where possible Canadian equipment was used. 


The boilers are equipped for burning either pulverized coa 
or oil. The view to the left shows the oil burners in th 
rear of the combustion chamber. 
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Heating 


H: ATING plants for office buildings present a num- 
ber of peculiar problems and practices. By their very 
nature office spaces are primarily intended to provide 
places where business may be transacted. They are, 
therefore, commercial and are governed by commercial 


considerations. 


The test commonly applied to commercial equip- 
ment is “Will it pay its cost and result in a reasonable 
return on the investment?” To a considerable extent 
this test is applied to determine the question of inclu- 
sion or exclusion of apparatus and methods of heating, 
ventilating, cooling, or air conditioning office spaces. 
Probably it would be applied exactly if this were pos- 
sible with existing information. At present, however, 
there is little authentic information which can be ac- 
cepted as a means of definitely determining the dollar 
value of many proposals. Intangibles enter into the 
analysis to such an extent that the final decision is 
often largely a question of judgment. To such an 
extent is this true that many questions are answered by 
simply collecting what information is available, includ- 
ing the experience of others, and making a design on 
this basis. It is likely to be a long time, if ever, before 
the item of judgment can be eliminated from the basis 
of the design. 


As in other buildings the equipment and methods 
of accomplishing heating and ventilating properly 
should be considered as being a part of the whole build- 
ing. The design of the building and the heating equip- 
ment are interrelated at three important places: (a) 
space requirements, (b) building construction includ- 
ing insulation, and (c) window materials and construc- 
tion. Not only are these three factors related to the 
design of the building but they are related to each other. 
Thus, if heavy insulation and double windows were 
used the space required for the heating and ventilating 
apparatus could be reduced. Determination of what 
should be done is the economic question of deciding 
how far the increased cost of insulation and other re- 
finements will be counterbalanced by the decreased cost 
of the equipment and of the space it occupies. 

Enough information is available on these points to 
permit building up a reliable estimate of cost before- 
hand. This could be fairly readily done also by the 
usual process of making alternate layouts but certainly 
such a practice is seldom if ever followed in full because 
of the additional work involved. 

Instead the method of using estimates on a unit basis 
is sometimes used. Thus, if the cost per cubic foot of 
space, the anticipated unit area charge, and the unit 
cost of apparatus are known, fairly reliable estimates 
can be made showing the balance of costs likely to re- 
sult from each proposed combination. 

A third method is to note current practice and be 
guided by it. While this may be the least desirable 


Notes on Office Building 


Practice 


method from some standpoints still it is undoubtedly 


_ the one most generally used for the planning in connec- 


tion with the average office building. 

What then is current practice regarding these items? 

In office buildings space is usually at a premium. 
Especially is this true in rented office space which is so 
often erected on high-cost real estate and where there 
is direct competition in comparable space to be met. 
The tendency is to keep service space at a minimum. 
This being so one would expect that every precaution 
would be taken in the design to keep down heat losses. 
Strangely enough this is seldom the case. 

Instead of using large amounts of the light special 
insulating materials little if any are used in office build- 
ing construction. The argument advanced in support 
of this conclusion is that since much of the exposed 
surface of office buildings is taken up by glass there is 
little to be gained by using special insulating materials 
in the walls. Apparently the conclusion is reached that 
the use of such materials does not justify their cost. 
Whether this conclusion is correct has been discussed 
repeatedly and of late there has been some disposition 
toward the use of such materials. While some little 
headway has been made along these lines in this coun- 
try, several European office buildings are reported to 
have made rather extensive use of them. When credit 
for reduction in the weight of metal framing is included, 
it seems that the use of lightweight materials having 
high heat insulating value can be justified. 


If there is no object in using insulating materials 
because of their small area in proportion to glass sur- 
face, then certainly there should be every reason for 
advocating the use of heat insulating glass. Seldom, 
however, is such construction actually used. Probably 
the reason is that the means available are not considered 
suitable. Double pane glazing has not been highly 
successful commercially in spite of the basic soundness 
of such a method for heat insulation. Weatherstrip- 
ping and frame caulking are practiced to some extent, 
as is the use of double or revolving doors. 


If, then, one is to be guided by present practice he 
will probably use little insulating material, single glass 
windows, possibly weatherstripped and caulked, and 
will use double or revolving doors. The result is that 
the possible economies in the way of reduced space 
occupied are by no means realized. To some extent 
this is justified by the fact that much of the space occu- 


pied by the heating and ventilating equipment is space - 


that would otherwise be wasted. One cannot help con- 
cluding, however, that present practices in these re- 
spects can be greatly improved upon if and when de- 
sired. 

The high value of rentable or usable space in office 
buildings also affects the design of boilers, stacks, fuel 
storage space and location of auxiliary apparatus. 
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A stack which ordinarily must be run through the full height 
the building may occupy a total floor space such that it becomes 
tremely expensive if it is so located and reduces usable space. Eve 
attempt should be made to reduce the space occupied. High vill 
ity of gases helps to keep down the diameter but again the ‘a 
nomic question of cost of blowers and controls enters. Boilers als 
should, from a purely space-saving angle, be small and compac 
Such boilers can be used but usually only with additional cost, Fy 
storage space is relatively expensive as it must be obtained by hig 
cost excavating. 

Again present practice is a compromise between what can bes 
cured and the additional cost of accomplishing it. Generally speakin 
little concession is made to space by attempts to keep down either q 
size of the boiler or the size of the stack. Instead, careful designis 
is resorted to to keep clearances small and to make use of otherw; 
waste space in order to achieve a compact plant. Fuel and ash st; 
age, are, however often kept at a minimum as a concession to spac 

Building ordinance requirements and owner policy often leg 
but little leeway for the designer to exercise much of either ing 
nuity or choice in many of the details of design of the heat generat; 
and auxiliary apparatus except to some extent in the items of lo 
tion and selection. 

If the problems of the office building are tied up so far ast 
building design and heat generating apparatus are concerned, it 
equally true that items of heat utilization in such buildings are ; 
most completely wide open to the use of ingenuity and skill part 
ularly as regards selection, location and operating means. * 

In the selection of a means of heat application the designer | 
available for his use a wide variety of apparatus and a choice betwe 
the use of gravity or power-driven circulation. In general the apy 
ratus used is not peculiar to office buildings nor is the method 
“system” used, although some methods have found their great 
application in such buildings. The choice of method depends not o1 
on policy but on the characteristics of the space to be heated. 

In order to consider the relations between character of space a 
method to be used it is desirable to discuss office spaces under 1 
two heads of (a) private or semi-private offices, and (b) gene 
offices. 

The offices included in class (a) may be taken to mean the 
accommodating from one to three or four inhabitants with their des 
and equipment. General offices may be thought of as compris! 
those where a number of workers are accommodated in a large sp: 
which houses their equipment and is either not subdivided 
partitions or else is subdivided by portable, temporary or light pai 
tions which normally do not extend all the way from floor to ceili 

Private offices present essentially the same problems encounte! 
in small to medium sized rooms with normal-height flat ceilin 
Usually they are spacious enough so that crowding of desks 3 
equipment is not necessary nor does the location of furniture int 
fere with or modify to any extent the choice of heating method 
the location of apparatus. Under-window locations for direct rad 
tors is standard practice. Concealed radiators recessed under w 
dows is another popular method and location. 


In arranging for concealed radiators the space available is of 
a governing factor because of both limited depth and limited hei 
Often, the overall depth available does not exceed 3% in. and 
length does not exceed 3 ft. In order to get enough surface i 
such a space with gravity air circulation requires effective use of 
the surface. Special designs intended for this purpose are 1 
available. Piping in the cramped quarters is difficult and must 
carefully provided for. Covers, casings or flues must be made acct 
ible. Complete units built practically integral with the windows h 
recently appeared. At least one includes provision for motive po 
for circulating air over the heating surface. 
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The question of direction of flow of the outgoing air from con-- 


cealed units is still interesting as no standard practice has yet de- 
veloped. Many manufactured units discharge the air horizontally. 
This is usually a manufacturing convenience where quantity pro- 
duction is possible. Moreover, it 1s argued that this method results 
in economy of operation because of reducing the air temperature at 
the upper levels of the room, Such raethods, however, have the 
disadvantage of making little or no provision for warming the infilter- 
ing air which finds its way in at the window. Provision for this may 
be made by either discharging all the air vertically in front of the 
windows or by splitting the air stream and causing part to leave the 
enclosure vertically while part leaves horizontally. A small slot 
located in the top of the enclosure with a larger one for horizontal 
air discharge has been used in at least one building with reported 
good results. 

Another extremely important point and one which usually receives 
but scant attention in the heating, ventilating or cooling of private 
office rooms is the personal factor. ‘This factor seems to take on 
extra importance in room cooling. Private.offices are intended for the 
use of a small number of individuals and their preferences may differ 
greatly from those of people in neighboring offices. Rather slight 
changes make astonishingly great differences in individual reactions. 
The general solution from a logical standpoint seems to be to provide 
for sufficient capacity and close control of operation. Some have 
argued that in private offices the control should be so arranged as to 
be capable of adjustment by the occupants themselves. There seems 
to be little justification for such an argument. The important point 
is not so much who makes the adjustments and controls the opera- 
tion as that the adjustments and control.actually be made properly. 
If not done by the occupants themselves then whoever does it must 
cooperate with the occupants. Ample means for securing adjust- 
ments and control are available, but their selection is a question for 
individual decision and this is likely to be true for some time to come. 


Where central-fan-and-duct methods of heating or cooling are used 
the small office room is usually treated as are similar rooms in other 
buildings so far as locations of outlets and inlets are concerned. Sel- 
dom is more than one outlet needed. The problem of control is some- 
times met by the use of dampers to control volume or with units for 
controlling temperature placed in the branch duct at or near the out- 
let to the room, or both. 

Adjustments are either made by the occupant, by an operating 
man, or automatically. ‘Temperature and air distribution over the 
relatively small spaces is not a difficult problem although an important 
one. 

The distribution and utilization of the heat in large general offices 
is complicated by the necessity for making use of the space to good 
economical advantage. ‘To do so usually necessitates close and care- 
ful arrangements of desks, furniture and equipment. Moreover, the 
space next to windows is valuable and desks must often be placed 
close to the side walls. With a desk height equal to the usual window- 
sill height such location of desks is very apt to interfere seriously with 
air and heat distribution when surfaces are located under the win- 
dows. As a result the spaces close to the heating surfaces are likely 
to be too warm in winter while those remote from the surfaces are 
too cool. 

There are several solutions. One is to raise the heating surfaces 
to locations high on the side walls. Another is to keep desks and fur- 
niture far enough away from the heaters so that circulation will not 
be impeded. Another is to raise the height of enclosure discharge 


grilles to a greater height and to take the hot surfaces away from 


under-window locations. Ceiling locations for heating surfaces are 
sometimes chosen as a solution. 

Possibly the simplest, and the one most often practiced, is to keep 
desks and furniture far enough away from heaters so that circulation 


Fig. 4. 


Fig. 1. Direct exposed radiator with desk 
arrangement which interferes with flow 
of heat to the room. Much of the effect of 
the heating surface cut off almost com- 
pletely. Fig. 2. An arrangement of desk 
and radiator much to be preferred to that 
shown in Fig. 1, but results in a loss of 
usable floor space. Fig. 3. A concealed 
radiator with jan elevated outlet. An ar- 
rangement which makes possible use of 
space close to windows. Alternate ar- 
rangements for accomplishing the same 
purpose also suggested in this article. Fig. 
4. A concealed under-window heater with 
horizontal air discharge. Such an arrange- 
ment makes no provision for quickly 
warming the cold air entering around the 
window cracks and frames. Fig. 5. A con- 
cealed under-window heater with air dis- 
charging both horizontally and vertically. 
The stream of warm air tends to heat up 
the cold air entering around the window. 
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Fig. 5. 
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will not be seriously impeded. This is usually done at a 
sacrifice of valuable and desirable desk space however. 


With central-fan-and-duct methods the duct outlets 
can usually be conveniently located so that difficulties of 
spacing of furniture at the windows can be avoided. This 
method also provides considerable leeway in spacing 
of outlets so that good distribution of heat and air can 
be secured without unsightly surfaces being exposed in 
large rooms. This method of distribution and utiliza- 
tion has found considerable favor in large general offices 
with extensive floor space. 


Control in large spaces is usually not a matter for in- 
dividual choice as too many individuals are concerned 
to make this desirable. 


Operation, and its Relation to Design 


Office buildings present two peculiarities. One is their 
normal short-hour use and the other is their diversity of 
use. 


Recent years have seen a growing appreciation of 
the desirability of limiting the time of maintained con- 
ditions to the time of use. This involves not only a 
shutting-off entirely or else changing conditions during 
the night but also during mild weather. So fully are 
the savings in operation coming to be a matter of com- 


mon knowledge and concern that a number of plang 
have come into use in which full control is Practically 
incorporated into the method. When one of these meth. 
ods is used the design and operation are Practically 
integral. Unfortunately, the designer of an office build. 
ing plant is seldom concerned with its operation. Ye 
there is no denying the intimate relation between the 
two functions. 

Diversity of use serves to bring this point out fully, 
In many office buildings retail stores are included on 
some floor, often there are restaurants, club rooms, as- 
sembly rooms, and offices requiring longer working 
hours than others. Unless provision is made during 
the design for separate mains or for sectionalizing valves 
for these special spaces serious wastes in operation 
will result or else expensive changes must be made. 
No designer of an office building should fail to make 
arrangements for all such operating conditions that can 
be foreseen. 

Much is being done at present toward securing good 
operating results. Controls based on outside tempera- 
ture are coming into use, both automatic and manual. 
Central operating boards with remote reading instru- 
ments are fairly common as a means not only of secur- 
ing good operation but also to permit doing so with a 
minimum operating staff. 


Chimney Effects in High Office Buildings 


For years it has been common practice to apply the 
same methods of proportioning heating surfaces to the 
higher stories of high office buildings as to the lower 
floors. Where this practice is followed no allowance is 
made for either the wind velocities existing at the higher 
levels or for the stack effect of the building. 

Briefly, the stack effect is due to the tendency of a 
high building to take in air at the bottom through doors 
and openings and to discharge it at the higher levels, 
the action being caused by the warm air rising. 

In order to prevent the rapid inrush of cool air from 
chilling the lower floors, heating devices are usually 
installed close to doorways and openings. Their effect 
is to deliver into the lower floors an excessive quantity 
of warmed air. This warmed air does not pass out of 
the building through openings on the same floor at 
which it enters but finds its way upward through the 
building. The effect of this action on the upper floors 
is that they are receiving heated air from the floors 
below. This means that instead of the heat losses 
having to be supplied by heating surfaces located on 
these floors the heat is being supplied by surfaces 
located on the lower floors. 

Applying these ideas to the proportioning of heating 
surfaces it would seem that an excess of surface should 
be placed on lower floors; that some floor should be 
found partway up the building where the surface should 
be “normal”; and that the amount installed should 
gradually decrease toward the top of the building. 

Doubt is raised as to the correctness of this reason- 
ing when it is considered that wind velocities are com- 
monly taken to be greater at the higher levels. If these 


wind velocities are great they should tend to increase 
the heat loss from the room at the higher levels and 
might also check the stack effect so that it would not be 
pronounced in the upper floors. The result should be 
to counteract the causes which led to the conclusion that 
the amount of surface should be reduced. 

Possibly this doubt accounts for the reluctance 
shown by many designers to change their practice in 
proportioning the heating surface, in the absence of 
more definite information. 

A study was made in one high office building which 
stands largely unprotected above its lower floors. The 
results seemed to point very strongly toward the con- 
clusion that the reasoning here outlined applies sharply 
so far as this particular building is concerned and 
the stack effect much more than offsets any increases in 
wind velocity. It appeared that the amount of heating 
surface required on the top floors was only about one- 
half that required on the lowest floors in spite of the 
floors all containing the same volumes and exposed 
surfaces. The study was not considered complete, how- 
ever, and while it shows the tendency the numerical 
results probably do not apply to other buildings, and 
are not included here. 

Corrections or allowances for stack effects do not 
appear to be predictable either by analysis or by labo- 
ratory studies. It is likely that the only way that a 
method of procedure can be established is by collecting 
information from operating buildings. Until enough 
data are at hand allowances either will not be made at 
all or will depend almost altogether on the judgment of 
the designer. 
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Heating and Cooling for a Modern 
Bank and Office Building 


ee 


Fig.1. The Philadelphia Saving Fund Society Building. 


By L. S. TARLETON 


The thirty-three story bank and office building 
of The Philadelphia Saving Fund Society is heated 
by district steam, and the air supplied to the 
basement to fifth floor, inclusive, is conditioned. 


Y \ ITHIN a year, Philadelphia’s skyline will be domi- 
nated by a thirty-three story bank and office building 
for The Philadelphia Saving Fund Society. In the de- 
sign of this building, the architects, Messrs. Howe and 
Lescaze, have produced a striking example of modern 
architecture. To conform, mechanical equipment of 
the highest type has been selected, being designed to 
yield maximum comfort to the tenants, and to insure 
the owners of economy of operation. The building will 
be located at, and designated as, 1200 Market Street. 


Division of the Building Space 


Retail Stores. As the building is located in a desirable 
retail district, both the first floor and basement are 
planned for store areas. 

Office Space. The floors between the third and thirty- 
first, inclusive, are designed for use as rentable offices. 

Banking Space. Space for the banking rooms of the 
Saving Fund Society is provided on the second floor 
and three mezzanines above. This space includes pro- 
vision for a main banking room having a high ceiling 
together with space for accommodating part of the 
clerical forces of the bank. A board room for use of 
the bank occupies part of the thirty-second floor. 

Service and Recreation. The thirty-second floor is 
largely given over to dining rooms and lounges together 
with recreational and service rooms. ‘A kitchen is lo- 
cated on the thirty-second floor. 

Machinery and Equipment. The sub-basement ac- 
commodates much of the service and operating equip- 
ment including cooling water pumps, water supply 
pumps, vacuum pumps, some of the ventilating fans, 
refrigerating equipment, water-heating apparatus, deep 
well pumps, two air conditioning units, and an operat- 
ing control board. A space occupying part of the third 
mezzanine above the banking space, and called the fan 
gallery, houses much of the air conditioning apparatus. 
A pipe loft at the twentieth floor level contains a steam 
supply main. An air conditioning unit on the thirty- 
third floor provides for a conditioned air supply to the - 
board room, as well as to the service and recreational 
quarters on the thirty-second floor. Five main shafts 
are provided for carrying the air and piping. Four of 
these rise to the full height of the building. The com- 
bined area of these shafts is 240 sq. ft. 


+ Engineer on staff of H. Berkeley Hackett, Consulting Engineer, 
Philadelphia. 
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Heating Arrangements 


Private vs. Purchased Steam. One of the first prob- 
lems confronting the engineer was the question of de- 
ciding between a private steam plant and purchasing 
steam. Large buildings depending entirely on pur- 
chased steam are common in New York, but are rarities 
in Philadelphia. After weighing all aspects of this 
question, it was decided to purchase steam from the 
Philadelphia Electric Company. 

In so deciding, the owners agreed that no provision 
whatsoever should be made for a future boiler plant, 
thus asserting their belief in the future of centralized 
service. This is the first large building in Philadelphia 
to take this step. Other large buildings in this city pur- 
chasing steam have included boiler room space and a 
chimney as a future safeguard. It was felt, however, 
that the dependability of a modern public service cor- 
poration such as the Philadelphia Electric Company 
made such a precaution unnecessary and justified an 
initial economy. | 

Heating System. ‘The heating system is a differential 
vacuum system using sub-atmospheric steam with cor- 
responding low temperature in mild weather. It is 
thought that greater comfort will thus be obtained. In 
addition, it is believed that the odor which arises from 
a steam heated radiator, which is turned on after having 
been cold will be less objectionable when using low tem- 
perature steam. 


Radiation. Direct radiation is of the convector type, 
and the expanded surface will total to about 80,000 sq. 


ft. of equivalent direct radiation. This is exclusive of 
fan coils. 


Piping. Distributing mains on the twentieth floor 
supply up and down-feed risers from that point to the 
tower portion of the building. The lower floors are sup- 
plied from an independent distributing main in the sub- 
basement. Return runouts and risers are of brass. 

Steam Distribution. Steam enters the building at ap- 
proximately 150 lb. pressure, and is reduced to 40 Ib. 
through the electric company’s reducing valve. From 
there it is distributed in the sub-basement at three 
pressures, viz.: 40 lb. to the thirty-third floor kitchen, 
the twentieth floor pipe loft and all hot water genera- 
tors; 10 lb. to fan coil service, and 5 Ib. to the main in 


the sub-basement. Steam for the heating system is {y,. 
ther reduced in pressure at the twentieth floor, 

Desuperheating. It was recognized that in the te. 
duction of steam pressure, appreciable superheat would 
be developed, and it was feared that this might inter. 
fere with the functioning of some of the heating appara. 
tus, particularly insofar as obtaining low steam tem. 
perature is concerned. Provisions are therefore being 
made to desuperheat if and when this is found neces. 
sary. 

Excess Pressure Cut-off. To prevent steam of excess 
pressure or temperature from entering the building 
mains, a motor operated valve is placed in the service. 
which valve will be closed by a temperature actuated 
relay, thus protecting the system against excess tem- 
perature, or excess pressure caused by failure of the 
main reducing valve. The arrangement is shown in 
Fig. 2. 

Maximum Flow Regulator. ‘The contract between 
the owners and the steam company carries a heavy de- 
mand charge. In order to keep the demand down, a 
regulating device will be placed in the supply, which 
will tend to close when the rate of flow exceeds a cer- 
tain predetermined amount, and thus permit the build- 
ing engineer to smooth out his demand peaks to some 
extent. The exact adjustment must be determined after 
the system is in operation. 

Temperature Control. Heat in all rentable and bank 
areas will be placed under automatic temperature con- 
trol of the air line type, with individual room thermo- 
stats as required. The adoption of this control was 
decided upon only after long and careful consideration 
of the advantages versus the cost. It was felt that not 
the least of the advantages was that of an advertising 
feature. 

Air Conditioning Arrangements 

In the use of the word “conditioned,” it is understood 
that all conditioned air will be treated and distributed 
in such a way as to insure comfort to the occupants dur- 


Fig. 2. Diagrammatic view of the excess pressure cut-off 
arrangement. The closing action of the valve is master 
over the opening action. If the valve happened to be opening 
due to control from the push button and the temperature 
regulator called for closing the valve would close. The 
indicators would show the location of the valve. 


CONTROL STATION 


VALVE 


MOTOR OPERATED 


CONTACT- MAKING 
THERMOMETER 


SERVICE COMPANY'S 
PRESSURE REDUCING VALVE 
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Fig. 3. Elevation of air conditioning unit. 


ing all seasons of the year regardless of external 
weather conditions. 

Conditioned Areas. Inasmuch as set-backs occur on 
both the east and west side of the building at the sixth 
floor level, the floors below that height are much greater 
in depth than the others. The extent of this depth is 
such that it was felt that conditioning was essential. 
Consequently, all air supplied to the spaces from the 
basement to the fifth floor inclusive is conditioned. The 
conditioned space thus includes the retail floors, the 
banking space and the tenant offices on the third, fourth 
and fifth floors. 


Conditioning Units and Air Supply. Each condition- 
ing unit comprises a filter, preheater, dehumidifier, re- 
heater, ionizer, fan, controlling dampers, etc. The loca- 
tion of the filter in each case is such that all return air 
is filtered. A part plan of one bay, showing the air con- 
ditioning apparatus, is shown in Figs. 3 and 4. 

The conditioning units for the basement and first floor 
are located in the sub-basement. Six other conditioning 
units are located in a portion of the third mezzanine 
over the bank, which encloses the main trusses of the 
banking building ceiling. This space is designated as 
the fan gallery. 


‘The arrangement of exhaust fans is different, owing 
to space limitations. With the exception of one unit, all 
exhaust fans for the conditioning system are located on 
the thirty-third floor. 

Air from the exterior is taken in through a set-back 
roof at the third floor level, and is supplied to the units 
on the fan gallery through a long narrow chamber. A 
portion of this air is carried in a shaft to the sub-base- 
ment, where it enters the two conditioning units there 
and likewise a sub-basement supply unit, which, how- 
ever, is not a conditioning unit. 

Of the supply air, 162,000 cu. ft. per min. is handled 
by the eight main conditioning units, which cool by re- 
frigeration in the summer. One hundred and twenty- 
one thousand cu. ft. per min. of this air normally will 
be recirculated. 


Air Distribution. Great care has been taken in the 
design of the air distribution in the spaces concerned, 
as one of the chief difficulties to date in air conditioning 
has been the successful avoidance of cold drafts. In 
general, air is admitted to the respective spaces through 
horizontal ceiling plaques, which will be incorporated in 
the design of the lighting fixtures. 

The main banking area is illuminated from two hori- 
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Fig. 4. Plan of air conditioning unit. 
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zontal coves, each over a line of columns. In this room 
air will be admitted over these coves. Some air will like- 
wise be admitted at the windows. 


Air will be exhausted from all areas through widely 
distributed registers near the floor line. 


Refrigerating Apparatus. ‘The refrigerating plant 
consists of two 200-ton compressors, each driven by a 
300 hp. synchronous motor, together with the necessary 
auxiliary condensers, etc. The refrigerant will be 
CH2Cl,. As noted, the refrigerating apparatus will be 
located in the sub-basement. 


Cooling water. The chilled water to, and the return 
water from, the units on the fan gallery is circulated 
through cooling coils in the refrigeration plant in the 
sub-basement, and through risers to the fan gallery. 
The refrigerating plant is used for conditioning only. 


An additional feature of interest is that two deep wells 
will be drilled in the sub-basement, and this water used 
for condensing purposes in the refrigerating system. 
In mid-summer, the temperature of city water runs be- 
tween 75° and 80°, whereas well water would probably 
be between 55° and 60°. The use of this water for con- 
densing purposes in the coolers will effect a considerable 
economy in the operation of the refrigerating plant. 

Furthermore, it is not hard to conceive that the rapid 
trend toward air conditioning will eventually introduce 
a severe burden on the city supply mains, and it was 


felt desirable to relieve this burden as much as Possible 

The present sanitary code of Philadelphia will po, 
permit the use of this water in the domestic water sys- 
tem after leaving the condensers, otherwise some say. 
ing might be made in this way. 


Ventilating Arrangements 

In addition to the air conditioning systems, there are 
several miscellaneous supply and exhaust air systems, 
these including sub-basement supply and exhaust, ele. 
vator machinery space supply and exhaust, transformer 
vault and storage battery room exhausts, shooting gal- 
lery exhaust, kitchen exhausts, and toilet exhausts. 
These fans are generally divided in location between the 
sub-basement and the thirty-third floor. 

There will be a conditioning unit for supplying air to 
the board room, and the various dining rooms and 
lounges on the thirty-second floor, but summer cooling 
for these areas is not contemplated. 

There are fifteen supply fans handling 250,000 cu. ft. 
of air per min. and nine exhaust fans, handling 146,000 
cu. ft. of air per min. These capacities are inclusive of 
the conditioned air handled. 


Operating Controls 
A control panel is provided in the sub-basement from 
which the engineer may start or stop any fan unit in 
the building. This panel contains telltale bull’s-eyes to 
indicate whether or not the unit is in operation. 


Motor Valve and Orifice Used to Control 
Water-Heating Installation’ 


A MOTOR valve actuated by a temperature switch 
is placed in the steam supply pipe instead of a pressure 
reducing valve, as illustrated in the accompanying fig- 
ure. Pressure reduction is obtained by the use of a gate 
valve placed between the motor valve and the heater. 
When once set by trial the opening through this valve 
is really a fixed orifice. The statement continues: 

“The theory on which this installation operates is 
based on the fact that when pressure is reduced by 
means of an orifice the flow through the orifice will not 
vary greatly with changes in initial pressure provided 
the discharge pressure is small compared with the initial 
pressure. 

“Experience has demonstrated that the rate of heat 
transmission per square foot of heating surface in water 
heaters is practically constant. This fact is due to the 
coils being immersed in water of almost constant tem- 
perature. The result is that the orifice can be adjusted 
for the amount of steam which the coils can condense. 
The low pressure thus remains practically constant as 
long as the control element calls for steam. There is a 
slight increase in pressure just before the control ele- 
ment closes the valve, which is due to the slight increase 
in the water temperature around the coils. There is a 


- 


7 From a statement made to the Commercial Relations Committee of 
the National District Heating Association by the Union Electric Light 
and Power Co., St. Louis, Mo., and presented in the report of this com- 
mittee at the Boston convention of the Association, June, 1931. 


balancing factor even here, as when the pressure in- 
creases in the coil the condensing capacity increases. 

“The orifice and motor valve method of control has 
the following advantages: 


““First—More dependable control. Valve which con- 
trols the steam not subjected to the wire drawing and 
chance of sediment lodging under seat as is the case 
when a reducing valve and temperature-regulating valve 
are used. 

“Second—Cost of control equipment considerably re- 
duced especially on large installations. 

“Third—Motor valve may be placed in line at en- 
trance to building; thus steam remains in line through 
building only when it is required by the heater. 


“Fourth—Practically no maintenance required as ex- 
perience indicates that it is only necessary to change the 
disc in the valve seat approximately once per year. 

“One customer has been using an installation of this 
kind during the past heating season, and it has also 
proven very satisfactory. The method has been tested 
for both one-pipe and two-pipe water systems. Chang- 
ing the system from one-pipe to two-pipe does not ap- 


preciably affect the pressure reduction for any setting of 
the orifice. 


“During a test the maximum variation in line pres- 
sure varied from a maximum of 200 lb. to a minimum 
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Diagram showing water heater controlled by motor valve and orifice. 


of 80 Ib. Under the above extreme conditions the low 
pressure varied from 15 Ib. to 5 Ib. 

“It is essential that all heaters controlled by this 
method be equipped with non-air-binding traps. Both 
of the present installations are equipped with both non- 
air-binding traps and thermostatic air vents. This is 
necessary since, if the coils become air bound, they could 
not condense the steam as fast as it is admitted by the 
orifice and the pressure would build up, causing the 
safety valve to open. 

“Based on theoretical calculation, this method of con- 
trol can also be applied to building heating; however, 
no test installation has as yet been made. It would be 
necessary to supplement the orifice with a temperature- 
controlled switch installed in the far end of the steam 
main. The orifice would then control the pressure for 
average loads and the temperature switch operating 


between comparatively wide limits would control it dur- 
ing the abnormal demands. 

“Tf the method can be successfully applied to build- 
ing heating, it would eliminate reducing equipment, the 
cost of which could be used to install automatic regula- 
tion when the original installation of service equipment 
is made. This method would also give the benefit of 
automatic control of both pressures and temperature 
with the same equipment, and, as in the case of the 
water heater, the valve which would be required to 
‘dead end’ would not be subjected to the cutting action 
caused by pressure reduction.” 

The cutting effect of the steam on the gate valve is 
not mentioned and since the installation has been in 
service for a year without requiring servicing, it may be 
inferred that if such cutting takes place it had not be- 
come serious at the time of the report. 


Stack Is Important Item In Office Building Costs 


IR A high office building of the tower type the cost of 
a stack is a serious item. Not only must the first cost 
of the stack be taken into account but the loss of net 
rentable or usable space is large. The higher the build- 
ing and the more the tower effect the greater becomes 
the proportion of net rentable space in the tower occu- 
pied by the stack. In very high towers practically all 
the space on the upper floors may be taken up by 
elevator and service shafts and the stack. Very often, 
too, usable space on these floors is very desirable and 
will command a renting premium. 

Figures compiled by W. J. Baldwin, Jr., of the New 
York Steam Corporation, and présented through his 
courtesy, show that for eight high class large office 
buildings in New York the annual charges against the 
stack, including fixed charges, amdunted on the aver- 
age to $0.607 per 1000 cu. ft. of building space. On the 
basis of the rentals of floor spacé obtained in these 


buildings he computes that the presence of the stack 
deprives the average of these buildings of $1.971 per 
1000 cu. ft. of building space per year due to the space 
occupied by the stack and which could otherwise be 
used. This makes a total of $2.578 per 1000 cu. ft. 

While the figures above apply only to the particular 
buildings studied they nevertheless show the impor- 
tance ot the item and suggest that the elimination of the 
stack should be considered. 

Two methods of stack elimination are feasible. One 
is the use of street steam and the other is to locate the 
heating plant high in the building. Where street steam: 
is obtainable it is the method commonly used. Where 
not obtainable, or where desirable rates on oil or gas 
can be secured, the location of the plant on or near the 
roof of the building is worthy of thought. Roof plants 
have now been used enough so that their practicability 
has been demonstrated. 
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Fig. 1. Union Guardian Building. 


Tue Union Guardian Building in Detroit when com- 
pleted early in 1929 was the first large office building 
to be equipped with air conditioning apparatus. It 
remains today as one of the largest installations of this 
kind in point of volume conditioned and refrigeration 
capacity installed. 

Being a pioneer installation its design presented many 
unique problems. Much the same is true of the opera- 
tion of the plant. Buildings of this character and ex- 
tent are still too few to have permitted any consider- 
able body of operating information to be built up. The 
methods of operation found 
successful and the results 
obtained are described with 
the idea that they may 
serve as a guide to others 
interested in the operation 
or design of similar plants. 


Fig. 2. Tower banking 
room. 


The plant has now been in operation over two years 
and the lessons learned serve to bring out the fact that 
while perfect air conditions can be obtained in every 
part of a large building if cost of operation is not an 
important factor, to secure such conditions with reason- 
able cost is a far more difficult problem. The design of 
the plant in the Union Guardian Building has made jt 
possible to obtain excellent comfort conditions at 4 
minimum cost of installation and operation. As will be 
shown later, fixed charges are a major part of the cost 
of air conditioning and the omission of direct radiators 
greatly reduces this item of cost. 

The benefits of air conditioning cannot be measured 
directly in dollars. ‘Vhe cost of operating the plant at 
the Union Guardian Building is considered to be jus- 
tified by the production of the following results: 

(a) The constant control of temperature and hvu- 
midity during both winter and summer increases 
the efficiency of employees because of constant 
comfort and because of the lack of distraction 
due to manual adjustments of radiators, win- 
dows, and desk fans. Particularly is this true 
during the summer months when the number 
of employees is reduced due to vacation absences. 

(b) Comfortable conditions improve the state of 
mind of the customers and employees and cause 
business to be transacted in a pleasant and satis- 
factory manner. 

(c) Floor space is used to good advantage, one de- 
partment containing one person for each 45 sq. 
ft. of floor area. 

(d) Dust, which is ordinarily especially disagree- 
able on the lower floors, is largely eliminated. 

(e) Street noises are greatly reduced by the use of 
locked windows. 

Physical Data and Plant 

The building is 40 stories in height. A good idea of 
its extent and appearance can be had from the view 
shown in Fig. 1. The lower 16 floors and 2 basements 
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By EARL P. WELLS* 


are conditioned. ‘The upper floors are heated by direct 
radiators. Of the conditioned space the 16th to 12th 
are occupied by tenant offices, and the floors be- 
iow are occupied by the offices and banking rooms of 
the Union Guardian Trust Company and other afhli- 
ated companies in the Guardian Detroit Union group. 
Figs. 2 and 3 show the interior. 

Table 1 shows some of the principal items of physical 


size. 
TABLE 1 
PuysicaLt Dara 
Rentable Area Conditioned. sq. it. 


The cooling is accomplished with three CO, com- 
pressors each delivering 200 tons under peak operating 
conditions. ‘There are five dehumidifiers in the build- 
ing, and the evaporating coils are installed in them. 
Spray water temperatures are manually controlled 
through expansion valves. One of the conditioners is 
located in the third basement and the other four are 
located in a machinery room on the sixth fioor. ‘Ten 
supply fans having variable speed motors handle the 
air through the distributing and collecting system. Air 
is not exhausted from the building from the air condi- 
tioned space. 

Air is delivered to the various floors through shafts. 
Branch ducts at the floors contain thermostatically- 
controlled booster heaters. These heaters operate to 
control the temperature whenever steam is turned on 
in the building. Central station steam is used. In 
warm weather temperature control is obtained through 
thermostats in the return air ducts. There are no direct 
radiators in the conditioned space. 


As large portions of the building are controlled in 
temperature by a single thermostat the temperature of 
any particular room is adjusted by changing the volume 
of air supplied to that room. It is evident that this 
method pre-supposes that each room is fairly con- 
stantly occupied by the same number of people. This 
is true to a considerable extent of the rooms in the 


conditioned space and makes this method of control 
feasible. 


In small tenant offices, however, the proportion of 
transients is greater than in the general office rooms. 
This situation requires more attention being given to 
such tenant offices. 

Conference rooms are equipped with separate ther- 


7 Air Conditioning Engineer, Union Guardian Building. Detroit. Mich. 
Space contains two banks and a lobby having high ceiling. 


mostatic control which increases the volume of air with 
a rise in temperature. This arrangement has the addi- 
tional advantage of removing more quickly any tobacco 
smoke which may be present. 


Conditions Maintained 


The conditions to be maintained are dependent not 
only on the weather but on the reactions both of those 
people who remain in the building and those who stay 
in for a few minutes only. 


It was found that individual preferences varied 
greatly. Some were found who desired temperatures 
in winter as low as 69° while others preferred them as 
high as 78°. Normal persons were found to desire dif- 
ferent temperatures during the course of the day, de- 
pending on such factors as entering the building after 
a brisk walk, over-eating at lunch, and getting insuffi- 
cient sleep at night. ‘Those with impaired health desired 
higher temperatures. People suffering from infections 
of the nose or sinuses seemed particularly sensitive to 
air movement. 


These variations in requirements make it difficult to 
maintain uniform conditions. The matter of personal 
preference must be carefully handled. Wherever pos- 
sible this is done by changing the volume of air circu- 
lated through individual rooms. Where there is more 
than one person in a room and a difference of opinion 
prevails as to the proper temperature, an average tem- 


+ 
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Fig. 3. Main banking room with grilles on columns. 
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+ Fig. 4. Operating chart for 


guidance of the engineers. 


Fe 


TEMPERATURE 


ORY 


é 
perature is provided and individuals are expected to 
adjust themselves to it by wearing the necessary 
clothing. 

The present practice is to maintain a temperature of 
73° at desk height during the spring, winter and fall 


OPERATING Costs 


Maintenance’—Materials and Labor............... 


*Estimated. 1Power at 1.4c per kw. hr. Water at 40c per 1000 cu. ft. 


months with a relative humidity of from 30% to 50% 
depending on outdoor temperatures. The humidity js 
reduced when necessary to prevent condensation from 
forming heavily on the windows in cold weather. 

The summer temperature is raised to as high as 79° 
on extremely hot days. 

Experience has shown that, unless careful attention 
is given to operation, an air conditioning system may do 
more harm than good. Care is therefore taken to pre- 
vent drafts and temperature extremes. Every request 
for adjustment receives careful attention. Careful in- 
spection is maintained to prevent complaints before they 
arise. 

Operating Guides 

Operation of the large amount of mechanical equip- 
ment requires three shifts of engineers, and a relief 
engineer. A fourth engineer takes care of all adjust- 
ments of thermostats, dampers, and dehumidifiers, dur- 
ing office hours. In addition, he investigates all requests 
for readjustment made to the office of the building. 

Since all of these engineers must be able to operate 
the equipment under all outdoor conditions, the use of 
an operating chart was found to be indispensable. Fig. 
4 shows this chart as finally developed. By the use 
of the chart, knowing the outdoor wet and dry bulb 


TABLE 


July Aug. Sept. Oct. Nor. 
1930 1930 1930 1930 1930 
1,700.56 1,665.18 1,351.98 526.35 41 
839.20 711.14 477.52 228.48 39. 
98.00 294.00 156.80 138.40 6 
2.637.76 2.670.32 1,986.30 893.23 147 
779.17 854.77 711.14 603.32 603 
75.05* 76.60* 124.11* 98.65* 69 
659.00 659.00 659.00 659.00 534 
0 0 170.00* 1,150.00* 1,80 
4.150.98 4,260.69 3,650.55 3,404.20 5,15! 
2,704.18 2,704.18 2,704.18 2,704.18 2.70 
6,855.16 6.964.87 6.354.73 6,108.38 5,85 


3Including cleaning and painting. ‘Steam at $1 per 1000 lb. 5Fixed charges at 11% 
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temperatures, an engineer can set the equipment cor- 


ly. . 
"aie to the chart, the dotted lines, and the in- 


structions adjacent to them in regard to steam and 
refrigeration, are colored red on the original chart to 
distinguish them from the solid black lines. The solid 
black lines separate the zones governed by the instruc- 
tions covering pumps, dampers, and tempering coils. 
It can be seen from the chart that steam is shut off 
when the dry bulb temperature rises above 65°. Out- 
side air is reduced to a minimum when the wet bulb 
temperature rises above 60°, or when the dry bulb tem- 


-perature drops below 40°. Refrigeration is used for 


all conditions to the right of the vertically slanting, 
dotted line. | 

In addition to the chart, a looseleaf notebook is used, 
containing special instructions on operation, a discus- 
sion of the theory of air conditioning, a description of 
the equipment, instructions on operating the compres- 
sors, and information on the proper method of making 
adjustments of the thermostats and dampers. Previous 
experiences are recorded in the book, and are referred 
to by the engineers when changing from one season to 
another. 

Records of Operation 


The Daily Log, shown in Fig. 5, is a report sent to 
the office of the building each day. It is a record of 
what happens during every hour of the 24, and is of 
great help in supervising operation. It is used in com- 
piling monthly reports. It records the outdoor wet 
and dry bulb temperatures, and the incoming condenser 
water temperature throughout the year. It shows the 
inside conditions carried during different seasons, and 
gives other data which are valuable in analyzing opera- 
tion. It shows which engineer was in charge at any 
time. In the winter time, the operation of the direct 
heating system in the upper portion of the building, is 
also recorded. 

The temperatures shown on the daily log are largely 
obtained from two remote temperature indicating 
systems. 

The Brown thermometer indicates temperatures in 
the air conditioned area, and is indispensable in guiding 
the engineers. Knowing the spray water, supply air, 
and return air temperatures, the engineers can keep 
the equipment in adjustment. 

The Caliscope is used in the operation of the direct 
heating system. 

Pilot lights on the fans and pumps show whether or 


M4 Costs sy Montus 


Dec. Jan. Feb. Mar. 

1930 1931 1931 1931 
0 0 0 2.80 
17.99 0 0 1.14 
0 0 0 80.00 
17.99 0 0 83.94 
603.00* 633.78 526.19 566.02 
109.30* 173.34 31.58 804.98 
534.00 534.00 534.00 534.00 
2,300.00* 2,626.30 2,260.00 2,407.80 
3,564.29 3,967.42 3,351.77 4,396.74 
2,704.18 2,704.18 2,704.18 2,704.18 
6,268.47 6,671.60 6,055.95 7,100.92 


not these pieces of equipment are functioning. The 
importance of this can be realized from the fact that 
4 dehumidifiers, 11 fans, and 8 pumps are located on 
the sixth floor unattended. 


Maintenance Records 


With a multitude of mechanical devices to be kept in 
good running order, and with the work divided among 
three shifts of engineers, it was found necessary to de- 
vise a system of maintenance records which would pre- 
vent duplication of effort and possible neglect of some 
work. A system of regular inspection and overhauling 


is used which makes it possible to determine at any time 


which pieces of equipment need care, what work the 
engineers are doing, and just when any particular piece 
of equipment has received attention. 

Three books are used. 

The Schedule is a small looseleaf notebook containing 
one sleet of paper and a tab for each week in the year. 
The work to be done during the week is listed thereon, 
and from this guide the chief engineer plans the work 
of the week. Most of the overhauling is done at night. 

The Log Book is a journal in which each shift engi- 
neer enters the work done by him, each day. From this, 
the clerk enters items into the Equipment Record. 

The Equipment Record is a large looseleaf book con- 
taining a sheet for each piece of equipment, machines 
of like character being grouped together with tabs. 
Each sheet contains the name of the piece of equipment, 
with its motor number and location. In the center 
near the top is given the number of times during the 
year that the machine is to be inspected or overhauled, 
and what is to be done to it. Below this, are entered 
descriptions of the work actually done. 

The equipment record is especially important. From 
it can be learned how regularly any particular machine 
is being maintained and whether or not it is requiring 
too much attention. A lack of entries shows at a glance 
that a machine has been neglected. If, at inspection 
time, the machine is in unusually good condition, it is 
sometimes possible to change the schedule so as to 
make the inspections less frequently. In the event of 
the breakdown of a machine, the name.of the engineer 
who last worked on the machine can be determined. 


Refrigerating Hours 


Table 3 shows the number of hours during which the 
refrigerating apparatus was operated during the year 
July, 1930-June, 1931. It will be noted that the ap- 
paratus was used during seven of the twelve months. 


Apr. May June Total 

1931 1931 1931 Year 
77.00 302.40 799.40 6,473.27 
40.00 165.65 440.97 2,961.50 
176.00 320.00 240.00 1,563.20 
293.00 788.65 1,480.37 10,997.97 
551.56 517.87 563.33 7,513.15 
703.46 475.50 33.33 2,775.46 
659.00 659.00 659.00 7,283.00 
1,293.50 607.30 126.50 14,741.40 
3,500.52 3,047.72 2,862.53 43,310.98 
2,704.18 2,704.18 2,704.18 32,450.00 
6,204.70 5,751.90 5,566.71 75,760.98 
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Fig. 5. Typical daily log kept by the operating engineers. 
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CONDITIONING UNIT 
Trans., 1929 
Fig. 6. Cross-section through air conditioned areas. 


TABLE 3 
Hours during 


month condi- 
tioned space 


Hours during 
month refriger- 
ating apparatus 


was in use was in operation 

July, 1930 235 280 
August 224 293 
September 238 250 
October 250 136 
November 
December 
January, 1931 
February 
March 
April 201 42.5 
May 192.5 118 
June 196 224 

Total 1536.5 1243.5 


‘Table 2 is a summary by months showing the fixed 
and operating costs. It should be noted that these 
figures are the actual costs and not the additional 
costs.over a purely heating and ventilating installation. 

Table 4 shows the totals of Table 2 rearranged into 
groups showing the relative totals which go to make 
up the total yearly cost. This table brings out the 
importance of the item of fixed charges. 


TABLE 4 


Annuatu Costs (STEAM OmirreD) 
Annual Cost 


Dollars Per cent 
Power-fans, pumps. compressors.......... $13,986 22.9 
2,961 48 
Maintenance and labor. 10, 058 16.5 
$61,018 100.0 
Table 5 shows some of the unit costs. 
TABLE 5 
Unrr Costs (Steam Omirrep) 
Annual cost—per sq. ft. rentable area 27.0c 
Annual cost—per cu. ft. space conditioned ................2.06¢ 
Installation cost—per sq. ft. rentable area................. $1.03 


Welding Brass and Other Copper Alloys 


Everdur—TVhis_ high strength copper alloy con- 
tains small amounts of manganese, silicon, and iron, so a 
rod of the same material should be used for welding. 
The procedure follows very closely that of welding or- 
dinary copper, except that a mixture of equal parts of 
cromaloy and brazo flux should be used in order to 
keep down the formation of slag. 

Brasses and Bronzes—The composition of these 
classes of copper alloys is so varied that no general 
welding rules can be stated. Varying percentages of 
zinc or tin in the composition cause the materials to act 
differently when being welded. Since in many cases the 
metal is weak when hot, it is advisable to preheat all 
brass and bronze pieces, handle them carefully while 


hot, reheat them after welding, and cool them very 
slowly. It is not necessary to use a larger welding head 
than for steel because the relatively low melting point 
of the alloys offsets the higher heat conductivity. 
Standard brass and bronze welding rods can usually be 
used, although in instances where it is necessary to 


match color, etc., strips of the same material should be . 


used. Brazo flux should be employed, but care should 
be taken to be sure that no more is used than is neces- 
sary, or porous welds may result. The welding should 
be done in a well ventilated room in order to obviate as 
far as possible the danger of inhaling the oxide fumes, 
which, although non-poisonous, are likely to produce 
nausea. —Oxy-Acetylene Tips. 
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Boiler Plant 


Tue March, 1930, issue of HeatinGc anp VENTI- 
LATING described the heating plant on the roof of 
the Ninth and Broadway Bldg., Los Angeles, Calif. 
At the time the article was written, natural gas only had 
been available for firing the boilers but shortly after- 
wards the oil burning system was put into operation. 
The first tank load of oil evidently contained a certain 
amount of water for considerable sputtering occurred 
at the burners, gradually disappearing as the oil supply 
was depleted. Care was taken with succeeding fillings 
to exclude all water, thus eliminating the trouble at 
the burners. As now operated, the plant is started on 
gas and switched over to oil as soon as everything is 
warmed up. This method uses up the fixed minimum 
monthly charge for gas service, which applies whether 
gas is used or not. ; 

During the construction of the Ninth and Broadway 
Building our office was commissioned to prepare plans 
ana specifications for a limit height building for the 
Eastern Outfitting Company to be located directly 


+ Mechanical Engineer, Office of Claude Beelman, Architect, Los Angeles, 
Calif. 


By ROBERT M. STORMS? 


across Broadway from our first roof heating plant 
Here again every available foot of the basement eis 
required for other purposes, in this case for retail sales. 
‘To excavate under the basement was decidedly expen. 
sive; moreover, the design of the building resolved 
itself into certain vertical lines of architecture, which 
if carried on to a sizeable penthouse with sign above 
gave the effect of a much higher building without ‘. 
any way violating the city’s 150-foot height limiting 
ordinance. 

With the experience gained on our previous building 
it was a simple matter to make the decision for plac. 
ing the heating plant on the roof. In this case, however, 
we went a step further. There still were electric trans- 
formers and switchboards, the incinerator, the water 
softening plant and an air compressor for the pressure _ 
tanks of the sprinkler system. All of this equipment 
had to be placed somewhere in the building but not 
in the basement if we were to obtain the maximum 
sales space for the owners. After numerous conferences 
with the city electrical department and the under- 
writers, space for all this equipment, as well as the 
ventilating plant, house tank and the large gravity 
tank of the sprinkler system, was found in the pent 
house. 

The Eastern Outfitting Company’s building is a 
twelve-story and basement, steel frame, loft type build- 
ing, devoted exclusively to the various sales depart- 

ments of the company. It 
Eastern Outfitting Company has a frontage of 114 ft.on 
building, Los Angeles. Broadway and 162 ft. on 

West Ninth Street. The 72 
ft. square, two-story penthouse rises directly from the 
main roof on the Broadway side to a height of 35 ft. 
topped with a 50 ft. high steel and terra-cotta orna- 
mental sign, open at the top. 

There are 316 direct steam radiators in the building 
having a total of 10,533 sq. ft. and two sets of indirect 
heaters containing 10,800 sq. ft. of equivalent direct 
surface. Steam for the radiators and indirect heaters 
is generated in two cast iron oil-burning boilers each 
having a catalog rating of 12,700 sq. ft. For hot water 
heating a similar cast iron boiler is used, with a rating 
of 3,000 sq. ft., with the storage tank supported on a 
heavy structural frame directly above the boiler. 

Fach boiler is equipped to burn either natural gas or 
commercial fuel oil and has the usual set of trimmings 
for this type. Boilers are mounted on 24 in. high 
concrete foundations with combustion chambers thor- 
oughly heat-insulated from the concrete roof slab upon 
which the foundations rest. From the main steam 
header, valved connections are made to each boiler 
and to the lines supplying steam to the direct radiators 
and heaters. A 36 in. diameter smoke-stack is carried 
from the smoke outlets of the boilers to a point above 
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the top of the ornamental root sign, a distance of 108 
ft. above the boiler room floor. lhis height gave us 
sufficient draft without resorting to the induced method 
made necessary in the Ninth and Broadway building, 
where we had only 41 ft. available. 

Fuel oil is stored in a 3000 gal. steel tank located 
under the Broadway sidewalk as close as possible to 


the pump room. In addition to the usual manhole and 


outlets, two independent oil suction lines were installed, 
either of which can be used by either of the two 
oil pumps. The oil is pumped direct to the burners 
by two direct-driven, rotary, spiral gear pumps, each 
having a capacity of 7 gal. per min. against a pres- 
sure of 125 Ib. Each pump discharges through brass 
relief valves into a common one and one-half inch 
diameter, extra-heavy, galvanized-steel pressure line 
carried under the basement floor and up to the burn- 
ers at the boilers. In the boiler room this line is car- 
ried in the floor construction, dividing into three lines 
to the boilers. Oil pressure gauges and relief valves are 
installed at both top and bottom of the pressure line, 
also a thermometer in the boiler room. From the relief 
valves a one and one-quarter inch diameter oil return 
line is carried back to the storage tank. Air for atom- 
ization of the oil is furnished by a belt-driven rotary 
displacement blower having a capacity of 114 cu. ft. 
per min. at 2 lb. pressure. 

Each boiler is equipped with a low pressure air type 
oil burner inserted through the boiler front and operated 
by a V-type valve. The air connection is made through 
a 2 in. quick-acting valve manually controlled. The gas 


Boiler room on the roof of 
the Eastern Outfitting 
building. 


Boilers in the sky! The Eastern Outfitting Com- 
pany Building in Los Angeles has a battery of three 
oil-fired heating boilers on the roof which are sup- 
plied with fuel pumped from the basement. The 
accompanying article, which describes the installa- 
tion, is largely devoted to an outline and tabulation 


of operating results. 


burner assembly is bolted to a steel front plate and 
located just below the oil burner. It consists of a steel 
draft box, with the proper number of burners and 
manifolds, with moulded combustion blocks of re- 
fractory material set on the inside of the front plate 
and in the proper position relative to the burner spuds. 
All air admitted to the combustion chamber passes 
through the combustion blocks and is controlled by 
dampers in the front of the draft box, which in turn 
are controlled by the regulator on the boiler. Gas is 
supplied from the high pressure mains in the street, 
with the pressure reduced at the meter so that only 
about one pound is maintained at the burners. In addi- 
tion to its normal fittings, each boiler is equipped with 
a combination pressure and low water control, inserted 
in the electric circuit of the oil pumps and also con- 
trolling the solenoid motor valve in the gas line to the 
boilers. The blow-off tank, as well as the boiler sump, 
is set in the floor slab and projects down into the 11th 
floor but is concealed by the suspended ceiling. 

The main steam header and the boiler sub-headers 
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PIPING UNDED FLOOD a 
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TO BOILED DOOM | FDOM BOILED 200M rT 
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VACUUM ! 
CONDENSATION 
DETUDN 
DETUDN PUMPS PUMP OIL PUMPS 
i 
}FUEL OIL STORAGE TANK | 
OIL SUCTION LINES 
To PUMPS Plan of the basement pump room. 


are all of welded construction, with valved connections 
to each boiler, to the indirect heater line, to the direct 
radiator line and to the line supplying steam to the 
coil in the hot water tank. All steam risers are down- 
feed, with a gate valve at the top and trapped at the 
bottom into the vacuum return line leading to the 
vacuum pump. 

All returns throughout are run in the basement sus- 
pended ceiling to a main header at the vacuum pump, 
so arranged that the system can operate either on 
vacuum or by gravity or all water of condensation may 
be run direct to the sewer. The vacuum pump dis- 
charges into a cast iron receiving tank, which in turn 
is drained by the condensation return pumps. ‘These 


GRAVITY SPRINKLER 


Plan of pent house roof. 


pumps are electric-driven, float-controlled, and dis- 
charge directly into the boilers through the return in- 
lets. 

This plant was put in operation on September 1, 
1930, after being thoroughly cleaned out, checked over 
and tested. Little or no heat was required until Novem- 
ber and this was easily taken care of by firing with gas, 
keeping within the minimum monthly charge. During 
this month, however, a number of gas ranges and 
similar pieces of equipment were installed, creating a 
gas demand that just about equalled the monthly 
minimum charge. With a full tank of No. 5 fuel oil 
it was decided to operate in December on fuel oil 
alone, and the gas cocks to the boilers were closed. 
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Plan of pent house, second floor. 
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TABLE 1 


December January — February March April 
Cost of Oil (85 cents per 30.70 50.58 24.45 4.74 0.30 
Gas Consumed (cu. None None None 12,000 6,300 
Total Fuel Cost 30.70 50.58 24.45 21.40 8.85 
Mean Maximum Temperature ................. re 70.7 69.2 68.4 76 74.8 
Lowest Temperature 49) 46 49 49 52 
No. Days Mean ‘Temperature i7 22 15 5 
No. Days Minimum ‘Temperature GP, ar Ee, ....1..). 31 31 27 28 30 
Cloudy Days 9 13 16 12 17 
Degree Days 154 174 122 56 36 
A careful daily log was kept and on January 1 a sum- of lack of heat and plenty of hot water was available 
mary was made of the preceding month’s operation, at all times during the month. One of the indirect 
Exactly 1517 gal. of oil were consumed, costing at heaters was not used at all and approximately 500 sq. 
85 cents per bbl. $30.70. No gas at all was used. ft. of direct radiation was removed from the first floor 
In order to have some idea of the weather conditions stores, giving a gross heating load of 15,350 sq. ft. of 
a in December, the monthly meteorological summary radiation. Assuming that only 80% of this was used 
was obtained from the weather bureau. This showed at any one time, we have 12,280 sq. ft. plus a hot water 
dis. that the mean temperature for the month was 60.1° load of about 2500 equivalent sq. ft. as the net total 
in- with a mean maximum of 70.7°. There were seventeen heating load of the building. This equals 14,780 equiv- \ 
days when the mean temperature dropped below 60° alent square feet of direct radiation. To the cost of 
| and thirty-one days, or the full month, when the $30.70 for fuel oil should be added the cost of operating 
il minimum temperature also went below 60°, reaching the motors of the oil pump, the vacuum pump, the 
:. a low of 40° on the 22nd. There were no complaints condensation return pump, the air blower and the hot 
and | / / O 
| | ELEVATOR 
hly ip / TEANSFORMER- (+) 
oll | / / VAULT é 
oll 
sf 
4 H_] MAIN SWITCH - DOADD 
coveivon- 
: J 
7 SALT | TANK 
Sez 
MAIN BOOF 
7 HEADED SMOKE. 
DREECHING 
fr *2 room rou’: 
i MOT WATER HEATER- rey 4 Bas. pump. 
EXHAUST 
= 
Plan of the boiler room and main roof. 
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Exterior of boiler room on the roof of Eastern 


building. Outfitting 


water circulating pump. This amounts to about $ 
a month, to which may be added $5 for lubricating gj 
and waste. This gives a total net cost of $55.70 fg, 
heating the building and furnishing hot water for the 
month of December. 

Since January first records have been kept of the 
fuel used and the outside temperature. The results 
by months are presented in the accompanying table. 

We regard the showing made by the plant as being 
remarkably good, and believe that the roof installation 
of the boilers is responsible to a large degree. Certain 
unavoidable losses are entirely eliminated, the greates 
of these probably being in the main steam riser and the 
main hot water riser necessary with a basement plant, 
It is true that the heating plant in this building is being 
operated in a very careful and efficient manner; never. 
theless, there is every reason to believe that similar 
plants in other buildings can be operated just as 
economically, 


Corrosion in Heating Systems 


Aruovcu corrosion in the parts of heating sys- 
tems is of long standing, little attention has been paid 
to it until recent years, both in studying its fundamental 
causes and in developing methods of preventing it. It 
appears to be definitely demonstrated that corrosion 
results from the action of carbon dioxide and oxygen 
on the metal parts. In spite of considerable study it is 
sull impossible to state definitely whether or not there 
is critical concentration of either COs or oxygen in steam 
or water above which corrosion takes place especially 
rapidly. Instead, it may be assumed that the action in- 
creases gradually as the concentration increases. [vi- 
dently one way, and apparently a logical way, to prevent 
the corrosion is to reduce the concentration or to elimi- 
nate entirely both carbon dioxide and oxygen from the 
steam or water. Apparatus and methods have been de- 
veloped whereby this elimination may be accomplished 
to a considerable extent. 

Unfortunately, use of such means may not accom- 
plish the intended results in eliminating corrosion due 
to the fact that, no matter how carefully oxygen may 
be eliminated from the water, air carrying oxygen with 
it finds its way into the system in both gravity and 
vacuum installations. 

A second general method of approaching the problem 
of corrosion prevention is to attempt to prevent the 
corrosive steam or water from coming in contact with 
the metal parts of the system. This takes the form of 
attempting to place some protective covering over the 
metals. In existing installations it is usually necessary 
to employ a liquid for the purpose, feeding it into the 
system as found desirable. No generally satisfactory 
liquid or technique of application has been found as yet. 

It can be seen at once that a third possibility in pre- 
venting corrosion of metal parts would be to use cor- 
rosion-resisting or corrosion-free materials. Non-metals 
might be used in some instances, non-corrosive lining 


metals in others, or specially developed metals or alloys 
in others. All such methods have been experimented 
with but there seems to be no generally accepted means 
or materials at hand. 

At the present time then the problem of corrosion in 
heating systems remains without a fully satisfactory 
solution although the elements are well known and 
although much attention has been given to it. 

By means of a questionnaire, a committee! of the 
National District Heating Association recently collected 
some information as to the extent and nature of the 
corrosion found in heating systems. ‘The severity of 
the condition seemed to vary greatly and to be present 
to a considerable extent. The replies indicated that the 
problem is serious in some localities but not alarming. 
The life of the pipe seemed to vary from seven years 
upward to at least thirty years. Red rust is the sub- 
stance most often found, while both cutting and pitting 
are prevalent. Blocking of pipes by the rust did not 
appear to be as frequent as leaky pipes resulting from 
the corrosion. The return piping seemed to be most 
seriously affected. 

As corrosion occurs in practically all heating plants 
the findings of the committee can probably be taken as 
showing a true picture of existing conditions. The prob- 
lem is doubtless as serious in the systems supplied with 
steam or hot water through their own boilers as through 
central plants. 

At present corrosion is largely a problem for the opet- 
ating staff. However, the designer must be aware of the 
nature of the problem and keep informed of the develop- 
ments both in materials and in methods of operation 
in order to assist in eliminating the conditions which 
produce corrosion as rapidly as means are found to 
do so. 


- Report of the Corrosicn Committee, 22nd Annual Convention, National 
istrict Heating Association, 1931. 
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A KNOWLEDGE of the heat consumption of office 
buildings is desired by building operators, architects 
and engineers, utilities supplying steam or gas, and 
those interested in supplying fuel or heating service 


to such buildings. Calculations involving data on fuel 


requirements and heat consumption, when expressed 
on a unit basis, are more or less simple for residences 
and smaller buildings, but for office buildings simple 
and satisfactory means for forecasting or recording 
these data have never been standardized." 


For one reason, the number of hours the building is 
heated is relatively small. Whereas, in a residence heat 
is usually supplied from 7 a. m. to 10 p. m., the hours 
heat is required in an office building may be only from 
8 a.m. to 6 p.m. 

Among the factors influencing the fuel or steam con- 
sumption in such buildings are: 

1. Type of operation 

2. Type of heating system and control 

3. Fuel characteristics 

4, Severity and type of climate 

5. Over or under radiation 

6. Size, type and shape of building. 


Operation 
A system can be nicely calculated, carefully installed 
and perfectly maintained, but if it is not economically 
operated poor results will be obtained. ‘Table 1 shows 
the savings which were actually made with four office 
buildings when they were carefully operated, the sav- 
ings being from 10.5% to 27.3%. 


TABLE 1 
STEAM SAveD BY EcCoNoMICAL OPERATION 


(From report by S. S. Sanford, Detroit Edison Company, before 
National District Heating Association, 1930). 


STEAM SAVED DURING YEAR 


In 1000 lb. Per cent 
1.884 21.3 
Office building and garage.......... 10,307 22.0 


Most large office buildings are overheated. Over- 
heating can result from either poor operation or lack 
of proper control, or both. It accounts for a consider- 
able loss of fuel, particularly in mild weather. One 
writer? shows (Fig. 1) that the waste heat amounts to 
2% to 3% for every degree the building is heated above 
70° in cold weather (assuming that 70° is the desired 
maintained temperature). However, when the outside 
temperature is mild—50° to 70°—the loss ranges from 
5% to 22% for every degree the building is heated above 


1 . . . . . . 
: 4 description of one method of estimating and recording office build- 
ing data is presented in “A New Method of Estimating Steam Consump- 
Hon,” HEATING AND VENTILATING, February, 1931. 


*J. H. Seiter, 1924 Proceedings. National District Heating Association. 
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Office Buildings 


70°. These data indicate that the danger of overheating 
is more important from a percentage standpoint during 
long mild seasons than in short severe ones. 

Savings resulting from shutting off heat at night are 
too obvious to make a detailed discussion necessary. 
Tests have shown the savings to be important in spite 
of the opinion, at one time widely held, that as much 
heat was needed to heat up the building in the morning 
as was saved during the night. ‘The important point is 
to determine as accurately as possible the exact time 
in the morning the steam should be turned on and 
at what hour in the afternoon it can be turned off. These 
hours are functions of'the outside temperature, and at 
least one building operator has determined the exact 
hours to turn the steanr on and off, and charted these 
times against the outside temperature. The data on 
which the charts were based were determined by ex- 
perience, and this would have to be done by each opera- 
tor for his building. 


Type of System and Control 


All of the factors affecting heat consumption are 
closely interlocked. In comparing the results obtained 
from one building after installing a new system or new 
control it is quite easy to determine the savings, but it 
is difficult to determine how much of the savings are 
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HEAT 


PLIED 7O BUILD 
a ; ¢ 


WASTE 


#0 15 20 25 30 35 35 
OUTSIDE TEMPERATURE, °F 

Proc. N. D. H. A, 1924 

Fig. 1. Heat wasted due to overheating. 
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i} due to more careful operation. A building operator 

| or engineer, knowing that his building is under observa- ve \ mee 

i tion, is quite likely to give it considerable more atten- 5 | 

tion. \ 

Table 3 shows some results obtained with both hand igs \ ee 

and thermostatically controlled installations, one cen- 3 \ + 

tral thermostat being used. 

The designer of office building heating is today con- \ + 

. 

TABLE 2 aE? 

SteAM Consumption oF Orrick BuILpINGs | 

per Degree Day ——— 


per Thousand 


City Sq. Ft. Radiation Sq. Ft. QUIRED. 10 

Large Buildings (over 75,000) sq. ft. of radiation) N.D. 
New York ............-+.-5. 223,000 43.4 Fig. 2. Steam consumption for buildings with oun ail 
Baltimore 77,841 51.8 under radiation. 

95,018 35.0 fronted with an array of methods with several types of 
Sl ROR ieee: 267,560 46.5 controls as integral parts of the system. Among these 
are sub-atmospheric, orifice, central thermostat, and 
ee en %62 zone controlled systems, as well as those controlled by 
OS EN Ere: 92,100 67.3 outdoor and radiator temperatures, and other varia 

tions 
a Buildings (from 25,000 cae 75,000 sq. ft. of — and combinations. 
51.0 Comparisons among these types of systems are diff. 
68,561 60.2 cult to make on th sis existl 

46.800 59.0) convention of the National District Heating Association 

PINE: sxditasacwoticnwes 53,760 73.0 the commercial relations committee presented a report 

31952 73 covering over seventy office buildings in which were in- 
48,000 42.7 stalled a dozen different modern systems. Data were 
presented in terms of pounds of steam per degree day 
53.0 per thousand cubic feet of space, per thousand square 
DE: cnicadanenninny bemiws 52.615 26.7 feet of radiation and per thousand B.t.u. per hour heat 
47°760 583 loss at 0° to 70° temperature differential. A summary 
EEE: svcyagnsacctianiedwaees 35,935 38.4 of these data in steam consumption per thousand square 
of radiation per degree day are presented in Table 
The weighted average of the results from buildings 

Small Buildings (up to 25, rot sq. [t. of radiation) under normal operation (between 70 and 125 hr. per 
2 week) and those for which steam for heating only could 
be segregated gave a result of 55.1 Ib. of steam per 
et ee iii 10,000 94.5 degree day per thousand square feet of radiation, al- 
ee 4681 ae eae the average for one type of system was only 42.7 

13,847 115.0 Fuel Characteristics 

6,500 54.0 hd f he diff fuel 
21,220 38.7 nfortunately, suc ata lor the different fuels are 
not available in such complete form as those for steam 
ae... ....,,.., —_—— 66.8 supplied by the utilities. The data do show that eco- 
7,950 67.0 nomical results are obtained with careful control and 
8,360 88.5 : Tt ic beads di 
50.9 operation. It is highly probable that corresponding 
23,810 16.8 results would be found with fluid fuels, and perhaps 
with solid fuels, although to what extent is problemati- 
Lansing 4.605 41.0 cal. 

Portiand (Ore.) 12.818 68.8 Climate 

Portiand 24,146 90.7 : 

Portland (Ore.) ........--.. 23.972 75.8 Several methods for measuring the demand and 
length of seasonal demand for heat are in use, the de- 
Grand Rapids .......56..--.. 19.500 57.2 gree day being perhaps the most widely used in recent 
NE Sc hnsniiccsnubnicsens 9,394 146.1 years. It is fairly well accepted that this unit is not an 
$350 718 accurate measure of steam and fuel demand for office 
11,505 93.0 building calculations. One collection of data* shows 
that the steam consumption per degree day in one 
RM re he 11.591 104.2 building varied from 101.4 to 141 Ib. in four consecutive 

> 
* Report of promotional committee, National District Heating Associa- 
vt. ’ tion, 1930. See ‘Load Factor as a Basis for Estimating Steam Require: 
1,744 85.6 ments,” by John W. Meyer, HEATING AND VENTILATING, November, 1930. 
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TABLE 3 


Unir Stream Consumption oF THREE Orrice BuiLpINGs, SEATTLE 


(Based on data from 1224 Proceedings N. D. I. A.) 


Lb. Steam 
Thousand Pounds Sq. Ft. per Thousand 
Building Control of Steam Rad. Sq. Ft. per D. D. Season 
Hand 498 8775 137 1920-21 
Hand 4/00 8775 118 1921-22 
‘Thermo. 3860 8775 109 1922-23 
Hand 3295 6137 127 1921-22 
‘Thermo. 3240) 6137 132 1922-23 
Ralf ur-Guthrie Hand 804 1572 113 1921-22 
Thermo $76 1572 138 1922-23 
months. It was pointed out that the formulas hereto- 
COAL FOR HEATING OFFICE BUILDINGS fore used for the rapid calculation of office building re- 
6000 quirements are no longer applicable, and that “New 
formulas must be derived which will be more complex 
& 5000 A in form, applicable to the modern type of building, 
> v4 involving many uses of steam in addition to that for 
# 4000 heating and normal hot water requirements.” 
q a Apparently, there are no published data showing any 
& 3000 definite and predictable correlation between fuel con- 
6 La sumption and the severity of the heating season, 
2 2000 a whether expressed in degree days or in number of days 
™ v4 in the heating season together with the season’s mean 
1000 temperature. 
A The opinion is rather general that there is a higher 
00150 200-250 300 350 400 450 fuel or steam consumption per degree day in mild 
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weather than obtains during colder days. One ob- 
server finds the relation to be in the form of a hyper- 
bolic curve, with the steam per square foot per degree 
day in the neighborhood of 0.14 lb. on a 4 degree-day 
day, 0.06 on a 24 degree-day day, and 0.04 on a 60 
degree-day day. 

One engineer has criticized this on the basis that we 
should find a lower consumption in the mild weather 
due to the greater amount of sunshine, and has pointed 
out that several Indian- 
apolis and Chicago build- 
ings show a straight line 
relation between degree 
days and steam con- 
sumption, with some cases where the consumption is 
actually less in the milder days. 


Figs. 3, 4 and 5. Coal con- 

sumption charts for estimat- 

ing on three different bases. 
Proc. N. D. H. A., 1922 


Over and Under Radiation 

One of the reasons advanced for the excessive steam 
consumption in under radiated buildings® is that the 
time necessary to bring the building up to temperature 
is increased, thus increasing the number of hours the 
building is losing heat. Fig. 2 shows the steam con- 
sumption in per cent of that required for an installation 
calculated correctly, and shows that under radiation 
increases the heat consumption rapidly. The saving in 
heat with over radiation, however, is not of sufficient 
order to offset the increase in installation costs. 


Size of Building 
Obviously, the size and construction of the building 
affects the heat consumption, and in general, the con- 
sumption is proportional to the size. ‘The amount of 


*—. A: Gunther, “Economic Use of Steam in Modern Buildings,” 
A. S. H. V. E.. 1930. 
* J. H. Seiter, 1924 Proceedings. National District Heating Association. 
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fuel used varies roughly with the volume, exposed sur- 
face, and amount of radiation. Figs. 3, 4 and 5 were 
designed for rapid calculation of fuel quantities on these 
respective bases. They are approximations, but are of 
value in preliminary estimates. The data from which 
the curves are plotted were obtained from buildings 
in the northern half of the country. Attempts to esti- 
mate fuel by these charts for southern latitudes, or 
those having special local climates are likely to lead to 
serious discrepancies. 

In estimating or recording fuel or steam requirements 
the basis on which the data are to be reported must 
first be determined. Heat requirements can be ex- 
pressed in quantities per degree day per square foot 
of radiation, per B.t.u. heat loss at design temperatures, 
per unit of volume of building, and per square foot of 
floor space. Fig. 6 shows the form used by the Building 
Managers Association of Chicago, on which the data are 
reported on a volume basis. 

When reporting on a volume basis either the gross 
or net heated volume can be used. It seems desirable 
that one of the two be adopted as standard. 

Reporting on a basis of radiation would be the ideal 
method from the standpoint of desirability, but errors 
arise due to (1) difference between calculated and in- 
stalled radiation and (2) the difficulty of converting in- 
direct radiation to direct in the calculations. In regard 
to (1) it is not uncommon to find office buildings with 
25% excess radiation. This, naturally, makes the re- 
sulting unit figures absurd. 

Thousands of B.t.u. heat loss per hour at design 
temperatures would be a good basis to use but unfor- 
tunately these figures are not available for thousands 


of buildings. In this connection it has been SUggestel 
that the heat loss per degree temperature differen 
rather than from 0° to 70°, should be used. y: 


Coal and Oil Consumption 


Data covering coal and oil consumption on unit 
basis for office buildings are meager. Numerous reports 
have been presented to such organizations as the Nj. 
tional Association of Building Owners and Managers 
but the majority of such reports cover individual jp. 
stallations, and due to the lack of a standardized metho 
of comparison but few conclusions can be drawn, 

Table 4 is a compilation made from figures reported 
by the National Association of Building Owners ang 
Managers in 1923. Note that the square foot referred 
to is the square foot of floor area and not square fee 
of radiator surface. The table offers no key to how wel 
the plants were operated or whether special precautions 
were taken to secure fuel economy or not. Strangely 
enough, little information on coal consumption in office 
buildings is available publicly. It seems quite likely 
that coal consumptions have greatly changed since this 
information was collected. 


Gas Consumption 


Reports of the sub-committees of the American Ga 
Association have included some data on office build. 
ings. Prior to 1930 the report reduced the consumptions 
to a so-called “k,” the cubic feet of gas per square foot 
per degree day. On this basis, the 1928 report showed, 
for modulated steam installations, an average consump. 
tion of 0.162 cu. ft. per sq. ft. of radiation per degree 
day for large office buildings, and 0.175 for small office 


DAILY HEATING RECORD 


WORTH OF ZANYAE 1930, 


paY POUNDS OF STEAM OR FUEL HEATING HOURS OUTSIDE TEMPERATURE bee 
cf auch Pu. |b 12 TOTAL Steam Steen TOTAL Tepart. 
Month Week AM. a HOURS At oft At HOURS Mean Normal Days Degree Day pee 1600 
G) © @ Go) | @i) | a2 (3) Gh) | 05 
1 NED. 32.000 4BO | 10:00AM 3:00PM 5.0 gre ZS° | +/6° 24 4353 -/353 
118,200 19.200 28,320 102,720 | 6:00PM) //-75 36° | 25° | 29 S,644 
7 Frei. | (36,800 | 4 /. 760 | | 240. 720 | 6:15AM! 19.5 27° | | +z° | 38 $,545 | .5545 
5 
6 
1 
8 
10 
11 
13 
15 
| 16 
12 
| 19 
| 20 
| 2) 
| 22 
23 
| 26 
21 
| 29 
30 
31 
|_ TOTALS 
AVERAGE 
Colums 2) and (11) obtained from U. S. Weather Bureau Colum (14) Divide Colum (6 Col; (13) 
Colum {12 <> Column (10) minus Colum (11) Col 1 tip}: von 


of building. 


Fig. 6. Form for recording fuel or steam consumption, used by the Building Managers Association of Chicago. 
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TABLE 4 


Coa CoNsUMPTION IN Orrice BuILpINGs 


Floor Tons of Coal 
ldi é Sq. Ft. of per 
Space Season 
New York 109,932 500 
Indianapolis 5,525 5 
Boston 25,200 133 
Boston 8.2 
Chicago 188,000 1870 
-ChicagO 164,000 1867 
Washington 47,492 296 
Spokane 119,330 870 
Louisville 114,263 875 
50,157 408 
80,884 773 
Cincinnati 105,000 890 
Gale Labe City 72.053 628 
Grand Rapids 50,000 503 
Grand Rapids 33.481 391 


buildings. In 1929, one large gas-heated office building 
was reported as having a consumption of 0.178 cu, ft. 
consumption on the unit basis. 

In 1930 the committee changed the unit “k” to be 
the product of the cubic feet of consumption times the 
heating value of the gas divided by the product of the 
square feet of radiation and the number of degree days, 


corrected to a 0° to 70° basis. The “k” is thus the num- 
ber of B.t.u. input per square foot of radiation per de- 
gree day. ‘Table 5 is a summary on this basis for some 
office buildings reported to the committee. 


TABLE 5 
SUMMARY oF Orrice Gas ConsuMPTION FOR 
Steam HEATING 
(Based on data from 1930 Proceedings A. G. A.) 


No. of Sq. Ft. Radiation Average 
install. Smallest Largest Average “K” Remarks 
Manufactured Gas 
10 1047 11,000 3848 92 Office 
3 1425 4.100 2294 Vi Bank 
6 1475 26.918 7763 83 Office 
2 1750 1.875 1812 105 Bank 
Natural Gas 
4 1030 6464 4011 141 Office 
2 2588 4820 3704 113 Bank 
1 1610 101 Bank 
Conversion Burners 
5 2163 15,000 8533 145 Office 
3 4200 14,000 9400 165 Bank 
Conclusions 


A study of the activities of various organizations in- 
terested in collecting heating data in office buildings 
indicates that although existing methods and existing 
data are in a confused state, at least the situation is 
realized and admitted. With building managers inter- 
ested in the matter, with steam utilities perfecting their 
methods of reporting such data, and with the gas utili- 
ies interested, there is every reason to believe that more 
accurate data on office building heating will be made 
available. 


A Method of Heating With Refrigeration 


Tue reversed refrigerating cycle is again attracting 
so much attention that the principles are worth review- 
ing. The analysis here presented uses ammonia as the 
refrigerant, but a similar analysis can be made readily 
using any other refrigerant. 

Fig. 1. shows a compression refrigeration cycle cool- 


ing a cold room and using circulating water to condense 
the refrigerant. 

[t will be noted that the brine circulating through the 
evaporator passes through a closed cycle being alter- 
nately warmed in the cold room and then giving up this 
heat to the refrigerant in the evaporator. In steady 


COOLING WATER PUMP 
) 
' HPREFRIG* 
CONDENSER ERANT (LIQUID) 
C 
LPREFRIGERANT (GAS) 
r ® COOL AIR 
A 
LIPREFRIG- 
LP ERANT (LIQUID) 
BRINE OR WATER“ 


Fig. 1. Compression refrigeration cycle cooling a cold room. 
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operation the amount of heat extracted from the cold 
room will be exactly equal to that given to the refriger- 
ant. In order to permit operation, the supply of heat in 
the cold room must be adequate and at a temperature 
higher than the temperature of the brine. Usually this 
heat is largely supplied by the air in the cold room. The 
brine circulation may thus be used to cool air. 

The circulating cooling water is also used in a closed 
circuit being cooled and pumped back through the con- 
denser. This is sometimes done in practice by the use 
of a cooling tower where the water supply is inade- 
quate to permit wasting. In this case the air passing 
through the cooling tower must be at a temperature 
lower than that of the water. Thus, the water circulat- 
ing circuit can be used to warm air. 

From the above it will be evident that the refrigera- 
tion cycle can be so arranged that air may be either 
cooled or warmed by it, or both. This fact is by no 
means new as attention has repeatedly been called to 
it. Kelvin pointed out the possibility of using the cycle 
for heating many years ago and applications of the 
principle to heating have been made in a number of 
instances since that time. 


Fig. 2. shows diagrammatically an arrangement! for 
adapting this principle for either heating or cooling a 
room or building as desired. 

Bear in mind that air cooling can be obtained in the 
evaporator circuit and that air warming can be accom- 
plished in the condenser cooling water circuit. The coil 
A is thus an air warming coil while coil B is an air cool- 
ing coil. 

A damper is placed at the intersection of the air lines 
between the two coils. Throwing this damper one way 
results in air entering the room after having been 
warmed by passing over the warming coil. Throwing 
it the other way results in air entering the room after 
having been cooled by passing over the cooling coil. 
This simple method of reversal is one of the most inter- 
esting features of the arrangement. 


When operating to warm the room the refrigeration 
cycle may be considered “reversed.” ‘This, however, 
does not imply an actual reversal of the operating 
mechanism of the refrigeration apparatus. This con- 
tinues to operate through the customary cycle. The re- 
versal is in the effect produced in the room. 

While brine is shown in the sketch it would not al- 
ways be necessary to use brine in practice for this 
purpose as water would perform the function at temper- 
stures above 32°. In mild climates this temperature 
of the air is not reached. 

Analysis of the heat quantities involved in this ar- 
rangement are interesting. 

Heat is added to the refrigerant in two places and is 
extracted at one place (neglecting the heat of the com- 
pressor jacket water). It is added in the evaporator 
and in the compressor. As the gas leaves the compressor 
it thus contains the heat of evaporation at the low 
pressure and the heat of compression. In the con- 
denser this heat is removed. The heat added in the 
evaporator is equal to the heat extracted from the 
cooled air as it passes through coil B. The heat ex- 


(This sketch shows a method developed by the Mechanical Heating Co., 
Los Angeles. 


tracted from the refrigerant in the condenser equal 
the heat added to the air as it passes coil A. Thi Ke 
lationship can be written: , 

Heat added to the air in coil A = Heat extracted 
from the air in coil B+ heat equivalent of Compresso; 
power. ) 
Now let us take the case of a cold day with the ou. 
side air at 10° and note the heat quantities. Assume 
that a mean temperature of 70° is desired in the room 
and that an inlet temperature of 80° will produce this, 

The limiting temperatures of the condenser Cooling 
water through coil A are thus fixed. Assume that the 
water enters the coil at 90° and leaves at 60°. The 
60° water would then be returned to the condense 
and fixes the head pressure on the compressor. Assum. 
ing that ammonia is the refrigerant and a 70° temper. 
ature in the condenser coil the head pressure becomes 
114 lb. gauge (128.8 Ib. absolute). 

In considering the suction pressure recall that the 
brine temperature must be kept at such a point that 
heat will flow from the 10° air to the brine. ‘Therefore. 
the warmed brine returning to the evaporator may ap. 
proach this temperature from below. Assume a 5° 
brine temperature returning to the evaporator. The 
evaporator temperature must be kept below this. As. 
sume, therefore, a 0° refrigerant temperature at the 
evaporator. This fixes the suction pressure at 15.7 lb, 
gauge (30.4 lb. absolute). 

With these pressures fixed (closely enough for pur- 
poses of illustration) the heat quantities may be com- 


puted: 


Heat content per pound of saturated 


ammonia vapor at 0° = OILS B.tu. 
Heat content per pound of liquid am- 

monia at 70° sz Bia. 
Refrigerating effect per pound of am- 

monia = 491.3 Bau. 
Ammonia evaporated per ton of re- 

frigeration = 0.407 |b. 
Heat of compression (adiabatic) = 88.0 B.t.u. per Ib. of 

ammonia. 


Heat of compression per ton of re- 
frigeration (adiabatic) = 88.0x0.407 


35.9 per min. 
- 0.823 hp. 
With a volumetric efficiency of 80%, 
a compressor efficiency of 90%, and 
a motor drive efficiency of 95%, 
this becomes 1.2 input hp. per ton of 


rerigeration. 
Heat of compression (on assumed effi- 
ciencies ) = 42.4x1.2 = 51 B.t.u. per mn. 


From Equation (1), 

Heat added to air in coi! A = 200+51 = 251 B.t.u. per min. 

per ton. 

It is thus evident that for the assumed winter condi- 
tions the expenditure of 51 B.t.u. at the compressor 
will permit adding 250 B.t.u. to the air of the room. 
The heat equivalent of the fan and pump power must 
be added to the compressor heat before a performance 
ratio can be obtained. Allowing for these it would 
appear that a ratio of 4 to 1 would not be too great (0 
hope for. Methods in common use for heating rooms 
do not offer anything like this possibility of securing 
4 B.t.u. for the expenditure of one. 

Now take the case of a warm day with the outside 
air temperature at 90° and follow through the same 
process. 

If a mean room temperature of 80° is desired in the 
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Fig. 2. Arrangement for adapting the 
refrigeration cycle for room heating and 
room cooling. 
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room assume that a 70° inlet temperature will provide 
this. Air would thus enter coil B at 90° and leave at 
70°. The beat extracted from the air would heat the 
brine and the brine may be kept at a temperature ap- 
proaching 90° from below. Assume a temperature of 
the warmed brine at 80°. ‘The temperature of the 
refrigerant in the evaporator must be below this. As- 
sume 70°, and the corresponding ammonia suction pres- 
sure becomes 114 Ib. gauge (128.8 lb. absolute). 

In fixing the head pressure, for illustration, the fact 
that the air passing over coil A becomes warmed and 
that heat must flow to it from the circulating water 
must be kept in mind. The circulating cooling water 


must, therefore, be at a higher temperature*than that «~~ 


of the air wet bulb and may approach the air temper- 


ature from above. Assume the cooling water at 100°" 


as it returns to the condenser. ‘The temperature of the” 
refrigerant in the condenser must be higher than the 
inlet temperature of the cooling water. Assume this at 
110°, and the head pressure becomes 232 Ib. gauge 
(247 lb. absolute). 


Again the heat quantities may be determined as 
before: 


Heat content per pound of saturated 
ammonia vapor at 70° 
Heat content per pound of liquid am- 


629.1 B.t.u. 


monia at 110° = 167.0 B.t.u. 
Refrigerating effect per pound of am- 

monia = 462.1 Bru. 
Ammonia evaporated per ton of re- 


frigeration = 0.433 Ib. 
Heat of compression (adiabatic) = 36 B.t.u. per lb. of am- 
monia 
Heat of compression (adiabatic) per 
ton of refrigeration 


15.6 B.t.u. per min. 


15.6 
Theoretical hp. per ton refrigeration = = 0.32 
42.4 
Assuming the same efficiencies as be- 
fore. the input hp. becomes = 0.47 per ton 
‘This is equivalent to 42.4 x 0.47 = 20 B.t.u. per min. 


The possible cooling effect on the air passing coil B 
would be 200 B.t.u. per min. with the expenditure of 
20 B.t.u. at the compressor drive. Power to operate the 
fans and pumps has to be added to the power require- 
ments at the compressor drive before a net performance 
figure can be arrived at. 

The cooling figures should not be. interpreted too 

~ liberally for the assumptions made do not provide for 
‘déhumidifying in cooling the air nor for wet bulb de- 

“préssions. If dehumidification were practiced, and it 

*- is difficult to seé how it could be avoided in many 
building’ at least, the suction pressure would have to be 

kept low encugh to permit reaching the dew point. 

~ Under these conditions the power requirements per 
ton of refrigerating effect would be greatly changed. 
In fact, under these conditions the cycle would be 
essentially the saine as is now used in air conditioning 
plants. 

On the whole it would appear that the greatest pos- 
sibilities for usefulness over the methods now practiced ° 
and for approaching the theoretical conditions would be 
present when the cycle is used for air warming rather 
than for air cooling. 

Although several installations using this principle 
are reported to be in existence no operating data are at 
hand from which to learn how nearly the anticipated — 
results are realized in practice. 
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Exterior of Westchester Lighting Building, White Plains, N. Y. 


A pputcation of zone or sectional control to large 
office buildings is by no means new, but smaller build- 
ings have not been so equipped to the same extent as 
the larger structures. Where the whole building is 
under the control of one thermostat there is always the 
possibility—in fact, it is highly probable—that one or 
more parts of the building will be overheated while 
the section nearest the thermostat will be at the proper 
temperature. 

Such overheating is wasteful of fuel, and is especially 
uneconomical when the more expensive automatic fuels 
are used. However, such fuels are more capable of 
being easily controlled. 

The new building housing the White Plains, New 
York, branch of the Westchester Lighting Company, 
which is heated by manufactured gas, is equipped with 
a modern heating and ventilating system under sectional 
control. The company is gradually placing all of its 


Sectional Control 


of a Small 


Office Building 


By HARRY WILLIAM FIEDLER 


buildings under sectional control, since it is felt that the 
use of this method will result in important savings. 

‘The White Plains office building is a two-story and 
basement brick building with a volume of approximately 
250,000 cu. ft. In the basement are the boiler room, 
a large storage space, and a domestic science room, the 
last being ventilated. The first floor is the main show- 
room, on two sides of which are display windows. Gas 
and electric appliance salesmen and the cashiers’ quar- 
ters are located on this floor. On the second floor are 
the offices and restrooms. 

The building is heated with a vapor system, steam 
being supplied by two 2800 sq. ft. gas boilers. There 
are approximately 4000 sq. ft. of direct radiation, not 
including the tempering coils in the ventilating system 
for the domestic science room. 

Radiation is of the light-weight extended surface type 
encased, in most cases, in cabinets. Radiators are also 


it 


ts 


Supply fan for domestic science 
room ventilation. Relay panel 
at right. 
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Second floor office, showing sectional thermostat ‘in 
foreground. 


installed under the display windows, in passages which 
open to the room at one end and to the window floor at 
the other end. The warm air entering at the bottom 
of the window space is intended to prevent condensa- 
tion on the windows and to assist in keeping down 
drafts. At the entrances, radiators are installed at the 
floor level in passages connecting the under-the-window 
space with the lobby, so as to prevent cold blasts of air 
from entering the doors. 

Two important features are embodied in the heating 
and ventilating of the building. One is the sectional 
control of the direct radiation and the other is the 
ventilation of the domestic science room in the basement. 

The design of this installation is unusual in that the 
piping was laid out before the use of sectional control 
was decided. As a result the control features were 
arranged to fit into the piping design. In the usual 
case it is customary to design the piping at the same 
time that the control features are worked out, and this 
makes it possible to cut down the amount of apparatus 
by sectionalizing the piping, so that one motor-operated 
valve can control a large group of radiators. In this 
installation, in order to meet the conditions encountered, 
motor-operated valves were installed on all branches 
and risers leading to each radiator, the valves being 
located in the basement. 

The building was zoned into sections as shown in 
the drawings. The basement has three zones, the first 
floor has four, and the second floor has three. The 
operation of the zones on the first floor is described 
inasmuch as this is a typical example where ventilation 
is not a part of the arrangement. 

There are four room thermostats and a master clock 
thermostat located on the first floor. The master serves 
the whole building in a manner which will be outlined 
later. Each of the four sectional thermostats has under 
its control from five to seven radiators. On a panel 
board in the basement is located a series of relays, each 
connected to its own thermostat. As each individual 
section on the floor calls for heat, the thermostat in 
that section, operating through its relay, opens the 
motor operated valves supplying steam to the radiators 
in that section and, in addition, opens the main gas 
valve to the boiler. When the demand for heat in that 
section is satisfied, the radiator valves are closed and. 


provided no other section is calling for heat, the gas 
valve is closed. ‘ 


At a predetermined hour in the evening, however, 
the master thermostat takes control of the whole build- 
ing, and lowers the control temperature to 60°. The 
master thermostat retains control of all the radiator 
valves and the gas valve throughout the night. If the 
temperaure during the night in any section drops below 
60° the master allows the sectional thermostat to take 
control of that section until the demand for heat is 
satisfied. In the morning the sectional thermostats are 
again given control. The design is also so arranged 
that the master thermostat can keep the temperature 
down over Sunday, as can also be done over holiday 
periods. 

Under ordinary operation only one of the two boilers 
is in service. ‘They are so connected that the second 
boiler is called into service only when the temperature 
at a long-distance controller located outside the build- 
ing drops below a set point. 

The operation of that part of the system supplying 
heat and ventilation to the domestic science room is 
essentially the same as that just described. There are 
two motor-driven blowers, one supplying outside air 
to the room and the other exhausting it. ‘The outdoor 
air passes through filters and through a steam coil 
placed in the duct. The steam coil is supplied from a 
3 in. line running direct from the steam header and in 
which is located a motor-operated valve. The thermo- 
stat, located in the room itself, when calling for heat, 
operates through its relay both the 3 in. steam valve 
admitting steam to the tempering coil and also the three 
radiator control valves in the domestic science room. 

The motor on the 3 in. valve is equipped with a two- 


First floor plan showing location of four sectional thermo- 


stats and master thermostat. 
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exhaust fan for domestic sci- 
ence room ventilating system. 


point control switch. A limit switch is located on the 
return from the tempering coil, and is so connected 
that the fans will not start to operate until the return 
becomes warm, indicating that the coil is hot enough 
to heat the outside air, thus eliminating the possibility 
of blowing cold blasts of air into the room in winter. 
When the limit switch is satisfied it operates a small 
motor that opens the fresh air louvers and through a 
relay starts the fans. 

During the summer control of the domestic science 
room is thrown over to a humidity control, which oper- 
ates the ventilating system when the humidity reaches 


Plan of second floor. 


a certain point, the tempering coil and radiators not 
being used. 

This building constitutes an example of a compar- 
atively small office where the operation is completely 
automatic, so that there is no need for employing labor 
to operate and maintain the system. 

The foregoing description is of one of several possible 
methods of controlling the operation of the heating or 
ventilating equipment of a building by sections. There 
are many methods of controlling various types of build- 
ings all of which show a definite saving when automatic 
controls are used. 


Domestic Jatrnce 


Plan of basement. 
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A Chart for Heating System Control 


T HE chart shown below is one which I have devel- 
oped for the use of the Watch Engineers in my build- 
ing, in controlling the operation of the steam heating 
plant, based on three heating seasons. . 

The vertical divisions represent the time in hours 
and half hours. The horizontal division represents 
degrees of outside temperature and are marked at 
every third degree for convenience in reading. Line 
A, representing the time at which the steam is turned 


* on for any given outside temperature, starts with zero 


degrees at 12 midnight. When this low outside tem- 
perature 1s reached it will be necessary to keep the 
steam on continuously during the 24 hours of the day. 
If an outside temperature of 45° were noted it would 
not be necessary to turn on the steam until 6:45 a.m. 
Ordinarily it will not be necessary to turn the steam 
on in the building when the outside temperature reaches 
a point of 65°. However, some conditions make it nec- 
essary to turn the steam into the heating system when 
the outside temperature is above 65°. In some parts 
of the country it seems desirable to use heat for a 
couple of hours even when the outside temperature 
reaches 68 or 69°. The curve A is extended upward at 


about 64°, so it does not cross the line indicating 8 a.m. 
The reason for this is that if it is necessary to have 
steam on at all it will be necessary to turn it on not 
later than 8 a.m. es 

The same type of curve is located at B for the pur- 
pose of indicating the proper time to turn the steam 
off in the afternoon or evening.- During the mild days 
the steam may be turned Off as early as 3:30 p.m. 

These curves, A and B, are plotted at such points to 
give the greatest practical economy for one building. 
It may be necessary to modify the curves somewhat for 
use in other buildings. For instance, in a very tall 
building having an exposure on four sides, it might be 
necessary, assuming an outside temperature of 36°, to 
turn the steam on at 5 a.m. instead of 6, as is shown on 
this curve. Likewise, it might be necessary to keep the 
steam on until 5:30 instead of turning it off at 5 p.m., 
as is noted on curve B. However, the use of this curve 
as a base from which individuals may plot a curve that 
is most adaptable to their building will be found of 
benefit—Frank Erlenborn, State Bank Bldg., Chicago, 
in “The Bulletin” of the National Association of Build- 
ing Owners and Managers. 
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Chart for determining time to turn on and shut off steam 


Heating and Ventilating « September 1931 


83 


| 

| 


Table service restaurant in a middle western university. 


Designing a Restaurant Air 
Cooling System’ 


By M. G. HARBULA‘ 


Cooling Load at Peak Conditions 


Tue maximum cooling load is one of the most im- 
portant items to be determined by the engineer in 
designing a plant. In its calculation all factors that 
have any bearing must be given due consideration. 
Both the outside weather conditions and the patron 
peak load conditions in the restaurant influence the 
cooling load. The assumption is commonly made that 
both these factors reach their peak at the same time. 


Accurate data concerning the local weather can us- 
ually be obtained from the weather bureau. Daily re- 
cords during the entire spring, summer and fall seasons 
over a period of years should be carefully examined 
for maximum and minimum dry bulb temperature, 
relative humidities and wind velocities. It is important 
to ascertain the hour of the day during which the 
maximum temperature occurs. Moreover, the maximum 
relative humidity occurring at the time of the highest 
temperature should be determined. Close study of the 
records will permit a determination of the average 
maximum dry and wet bulb temperatures also. 

It is not always necessary to base the cooling load 
in summer on the absolute maximum temperatures pre- 
vailing. For example, the maximum may occur but 
once or twice a summer in one out of five summers, and 
it may continue over only a very short period, perhaps 
less than a half hour. This is true in connection with 
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dry as well as wet bulb temperatures. Moreover, the 
peak of patronage and the peak of weather may not 
occur at the same hours. Nevertheless, great care 
should be exercised in selecting the design conditions. 
Since the air cooling takes place through narrow tenm- 
perature ranges, selection of a wet bulb maximum 
temperature one or two degrees lower than necessary 
may mean failure to meet anticipated conditions at the 
most critical and necessary time. Conversely, determin. 
ing upon one higher than necessary may result in 
plant larger than actually required. 

Study of wind velocities is also essential, particular 
if a cooling plant is contemplated using refrigeratin 
machinery to cool the spray water instead of ice or wel 
water. Water in comparatively large quantities fo 
condensing purposes is necessary for refrigeratin 
machinery. In some localities high temperature wate 
combined with high water costs or a limited water sup 
ply may make it necessary to consider a cooling towe 
or spray pond for cooling the condenser water. In tha 
case it is essential that data be available covering win 
velocities with simultaneously occurring wet bulb ten 
peratures, in order that the proper size cooling equi 
ment for condenser water may be computed. 

With accurate and reliable data on local weathe 
conditions at hand and determinations made of th 
maximum dry and wet bulb temperatures to be us¢ 
the necessary information is available for calculatin 
the peak load. 

Heat transmission through all surfaces enclosing t! 
room should be carefully calculated. ‘The word car 
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Wet Relative 
Bulb, Humidity, 
DB WB RH 
°F. % 
Outside 95 75 38.5 
Inside 78 68 60 


fully is used advisedly because of the general practice 
of calculating roughly and adding a factor of safety 


- to each item. The transmission item will usually ac- 


count for 10% to 20% of the heat load due to people, 
or 5% to 15% of the total heat load. 

The number of people occupying the restaurant at 
one time can be readily determined by ascertaining the 
number of seats for patrons and the number of em- 
ployees within the cooled space. The heat increment 
from people in a restaurant totals from 50% to 75% of 
the sensible heat load. 

The people are also responsible for much of the mois- 
ture gain, this averaging from 55% to 75% of the total 
moisture increment added to the air delivered to the 
cooled space. This is one of the factors affecting the 
dewpoint of the air, and is therefore important. 

Heat emission of electric lights and the heat equiv- 
alent of any motors within the cooled space must be 
determined. Generally speaking, this heat averages 
from 5% to 15% of the total. 

Heat due to sun effect in restaurants varies con- 
siderably and in most cases is negligible. Orientation 
of some restaurants is such that sun heat does not enter 
through the street windows at all. In others none may 
enter at meal times when all other heat producing fac- 
tors are present. Often it may be materially lessened 
by shades or awnings. 

Heat and moisture increment from food are both 
important factors in determining the cooling load. Heat 
from food will be approximately 15% of the total load 
while the moisture increment will be approximately 
one-third of the total moisture gain. 

Other sources of heat and moisture are warming 
pans, steam tables, coffee urns, gas burners, electric 
grilles, etc. These are usually separately ventilated 
and should be considered in the calculations when out- 
side air makeup for the cooling system is being deter- 
mined. If some of these are not equipped with their 
own ventilating apparatus, their heat emitting capacity 
can be calculated and included in the total. 

Kitchens in practically every instance are separately 
ventilated with their own individual outside air supply 
(through suitable filter equipment) and exhaust sys- 
tems. In some cases local codes may establish the 
air quantities used, in others the quantity may be based 
or heat load, but in most kitchens rule of thumb deter- 
mines the quantity. There seems to be no standard, 
the amount varying from 6 to as high as 20 changes of 
alr per hour. 

It is necessary that the kitchen outside air supply 
be less than its exhaust, the difference being obtained 
from the restaurant air system. The amount of the 
difference depends upon the number of door openings 


TaBLe 1 


Effective 


Devw- Absolute Total Temperature 
Point, Humidity, Heat, at zero 
DP AH TH velocity 
B.t.u 
Gr. per per lb 
cu. ft. of air 
66 7.1 37.81 83 
63 6.4 31.92 73 


in the restaurant and kitchen and the probable amount 
of air infiltration. The amount should be determined 
with some degree of accuracy, for if the difference is 
very little the opening of a door or window may cause 
a flow of air from kitchen to restaurant with resultant 
odors. If the difference between the amount of kitchen 
air supply and exhaust is excessive the result will be an 
increase in the cost of cooling the restaurant because 
of the greater amount of outside air required for make- 
up. The flow of air from any cooled space should be 
outward, particularly in a restaurant. 

The summation of all heat factors including the latent 
heat for evaporating the moisture will determine the 
total cooling load. 


Example of Cooling Load Calculation 

As an example, assume a medium priced, three meal 
restaurant in a large metropolitan center, close to thea- 
tres and office buildings with a peak load of 575 people 
(including employees) for about two hours at the noon 
and evening meals and a 35% load at breakfast. Also 
assume that 500 lb. per hr. of hot food are prepared 
and served at the peak hours, that lights amount to 
7 kw.; that sun effect is negligible due to orientation of 
building, and that the kitchen is independently ven- 
tilated, as is a gas-heated waffle iron within the res- 
taurant. 

A dry bulb temperature of 78° with a relative hu- 
midity of 60% is desired inside the restaurant when the 
outside temperature is 95° dry bulb and 75° wet bulb. 
The various psychrometric factors of the air at the in- 
side and outside states are tabulated in Table 1. 

‘The sensible heat gains at the peak condition are 
tabulated in Table 2. 


TaBie 2 
People: 575 people......... = 143,750 B.t.u. per hr. 
Foods = 32,400 B.t.u. per hr. 
= 23,800 B.t.u. per hr. 


Transmission through build- 
ing construction ......... 


Total heat gain........... 3,740 B.t.u. per min. 
The moisture gains at the peak condition are shown 


in Table 3. 


TABLE 3 
People: 575 people ...... = 57.5 lb. water per hr. 
re == 30.0 lb. water per hr.. 
<= 87.5 lb. water per hr. 
= 612,500 grains per hr. 
= 10,208 grains per min. 


These two quantities determine the amount of. cool- 
ing effect necessary at the peak condition when con- 
sidered in connection with the amount of outside air 
brought in. Before the total cooling effect required 
can be determined it is necessary to arrive at the 
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Total heat gain............== 224,450 B.t.u. per hr. 
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amount of this outside air and to know the temperature 
and humidity at which it enters. 


Outside Air and Recirculation 

In spite of the fact that a strong argument may be 
built up showing that the ideal arrangement would be 
to draw ail the air for cooling purposes from the outside 
and to condition it intensely and thoroughly to the re- 
quired temperature, present day practice leans strongly 
toward drawing in only a portion and recirculating 
the remainder. The argument commonly advanced for 
this practice is that it results in economy of operation 
and of first cost of plant. A careful consideration of the 
desirability of this practice is not included in this article. 
sis a consequence of the prevalence of this practice in- 
stallations drawing all the air from outside are rare. 
\ fairly general rule is to allow 7% cu. ft. of outside 
wir per person per minute. Actually, the least amount 
vecessary will depend somewhat upon the construction 
«od tightness of the building and upon the require- 
saents of the kitchen and auxiliary exhausts. In some 
eases the amount of outside air drawn in is from 30% 
10 65% of the total amount of air handled through the 
system. The amount of recirculated air would then 
de from 35% to 70% of the total circulated. 

All the recirculated air may be passed through the 
conditioner or only a part may pass through and the 
remainder may be by-passed around it. The part by- 
passed is not cooled or treated, and when it mixes with 
the cooled air it raises the temperature of the cooled 
air. This rise in temperature of the cooled air is neces- 
sary or desirable only in case the desired entering air 
temperature is to be but slightly lower than that to be 
maintained in the cooled space. Where this condition 
exists, relatively large amounts of air must be handled. 

In the opinion of the writer, where recirculation is 
practiced in a cooling plant, and perhaps especially in 
a restaurant, it would seem to be proper practice to 
purify, treat and condition all the recirculated air. By- 
passing the air conditioning unit with recirculated air 
delivered directly into a fan without subjecting it to 
any treatment or conditioning whatsoever constitutes 
a questionable practice. In the opinion of the writer 
it is not only uneconomical and esthetically forbidding, 


A first-class restaurant with 
acoustically-treated ceiling. 


while still securing good operating results. A common 


but moreover it is not necessary. Economy of refrigerg 
tion without by-passing can be secured in se 
which will be discussed later. 


Amount of Air Handled 

The amount of air to be handled through the ap. 
paratus may be fixed either by ordinance or code Te. 
quirement, or by assuming an entering air temperature 

Where codes make mention of the quantity the figure 
usually set is 30 cu. ft. per person per minute. A dis. 
cussion of the wisdom of setting this particular figure 
as the requirement is beyond the scope of this article 
Where such legal enactments are in existence they 
automatically fix the air quantity. 

Where the amount is determined by assuming ap 
entering air temperature or a temperature rise through 
the cooled space there are many possibilities for exercis. 
ing ingenuity in design of distributon outlets. More. 
over, there is a sharp difference of opinion in practice 
as ‘to the practical limits to be set on the assumed rise 


practice is to set this rise at 10°. That this is nota true 
limit is shown by the fact that installations are in ex. 
istence and have been operating for years where the 
temperature ot the air introduced into densely occupied 
spaces with ceiling heights as low as 10 ft. is as much 
as 30° to 35° lower than room temperature. The lower 
the entering air temperature below room temperature 
the greater the care that must be taken in designing 
the outlets but the smaller the quantity of air handled 
becomes. 


Example of Calculating the Air Quantity 
Consider again the restaurant for which the cooling 
load was previously calculated. It will be noted from 
Table 2 that the sensible heat is 3740 B. t. u. per min, 
Assuming a 20° rise in temperature, 
3740 x 56 
=10.472 cu ft. of air per minute to be handled, 


In the above, 56 = the number of cu. ft. of air raised one degree 


by and 
20 = the assumed rise in temperature. 
10.472 
. = 18.6 cu. ft. of air per person per minute. 
575 
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; ° rise 1 . the calculation 
Assuming a 10° rise in temperature, the 


becomes, 
=. = 20.944 cu. ft. (approximately) or nearly 37.2 cu, ft. 
10 per person per minute. 


On. the basis of 30 :cu. ft. per person per minute the 
quantity 1s 
575 x 30 = 17,250 cu. ft. 

‘These examples illustrate the importance of the basis 
of calculation used. The effects on the sizes and 
capacities of fans and ducts are obvious. 

When the amount of air to be handled is determined 
the important temperature and humidity conditions 
can be calculated. 

Thus, assuming that 10,472 cu. ft. per min. are to be 
handled and that (Table 3) 10,208 grains of moisture 
per minute are to be removed, the rise in moisture 
content of the air as it passes through the restaurant is 


10208 
—_—__— = 0.97, or approximately 1.0 grain per cu. ft. 
10472 
Dewpoint of air in room (see Table 1) = 63°F. 
Absolute humidity of air in room (Table 1) = 6.4 grains of mois- 
ture per cu. ft. 
Moisture gain in room = 1.0 grain of moisture per cu. it. 
Therefore. the absolute humidity of air entering room = 5.4 grains 


moisture per cu. ft. 


The results so far calculated may now be summar- 
ized. 


‘lemperature of air maintained in room................ = 78°F. 
‘Temperature difference between room and entering air = 20°F. 
Temperature of air entering room.............0.00005- = 58°F. 
‘Temperature of dewpoint at air conditioner and of air en- 


From the above it will be noted that when 10,472 cu. 
ft. of air per minute are supplied to the room at a 
temperature of 58°, the heat increment in the room will 
raise the temperature of the air introduced to 78°, the 
desired temperature. Similarly, with the air reduced to 
a dewpoint of 58° in the air conditioner it will have an 
absolute humidity of 5.4 grains per cu. ft. thus allowing 
for the absorption of moisture within the room of 1.0 
grain per cu. ft. to maintain the air at a dewpoint of 
63°. With a dry bulb temperature of 78° the relative 
humidity would be the 60% desired. 

With outside air introduced taken at the figure of 
7% cu. ft. per person per minute as previously noted, 
the quantity of outside air is 


575 x 7% = 4313 cu. ft. per min. 


The cooling capacity required may now be deter- 
mined. At a dewpoint of 58° the total heat is 24.88 B. 
t. u. per Ib. (by chart). From the outside, 4313 cu. ft. 
(300 Ib.) are drawn at a wet bulb temperature of 75° 
and a total heat of 37.81 B. t. u. per Ib. and 6159 cu. ft. 
(445 Ib.) are returned from the room at a wet bulb 
temperature of 68° and a total heat of 31.92 B. t. u. per 
lb. The cooling required is: 

Outside air: 300 Ib. x (37.81 — 24.88) 

Return air; 445 Ib. x (31.92 — 24.88) 3132 B.t.u. per min. 


Total heat to be removed from air 7011 B.t.u. per min. 
Refrigeration effect. tons. = 35.05 


3879 B.t.u. per min. 


To this must be added the heat equivalent of the 


power input to the circulating pump motor and fan 
motor together with any losses during the transmission 
of the air to the room. Generally this amounts to be- 
tween 5% and 7% of the total heat to be extracted. 
lor the purposes of this problem 6% will be added. This 
is approximately 2 tons, making a total of 37 tons of 
refrigeration required at the peak condition. 

In estimating power consumption for the refrigerat- 
ing compressor, as well as for the water required for 
condensing purposes, the average cooling load over a 
summer period may be taken as one-half the maximum 
or 18% tons of refrigeration per day. This makes allow- 
ance for the fact that both the average temperature and 
the patronage are considerably under the maximum 
upon which the capacity of the plant is calculated. 

If ice is used instead of mechanical refrigeration the 
maximum required would be 37+24 or 1.54 tons for 
peak-hour operation. The average throughout the sum- 
mer would be about three-quarters of a ton per hour. 

If cold water from an artesian well is available the 
amount required would depend entirely on the tem- 
perature at which it would be delivered to the con- 
ditioner. Well water as high as 56° could be used suc- 
cessfully to cool air to 58°. However, a high efficiency 
conditioner with more than one stage of cooling would 
be necessary, together with a considerable amount of 
water. 


If in the above problem local ventilating ordinances 
prescribed 30 c. ft. of air per person per minute, and 
if the same amount of outside air, namely 4313 c. f. m., 
was taken into the system, the balance being returned 
from the room and some of it passed through the con- 
ditioner, the rest by-passed direct without conditioning 
to the fan for reheating, the same amount—37 tons— 
of refrigeration would be required. Instead of the air 
handling equipment having a capacity of 10,472 c. f. m. 
the capacity would be 17,250 c. f. m. or approximately 
70% greater. This would affect the size of the con- 
ditioner, water circulating pump, heaters, fan, fan 
motor, and the entire supply and return duct system. 

While throughout this example the cooling calcula- 
tions are based on 4313 c. f. m. of outside air being 
admitted into the system, or less than the total amount 
being circulated, it should be explained that this is 
the maximum contemplated when outside temperatures 
are highest and under peak load conditions. This is 
done only to keep the refrigerating equipment capacity 
down to a minimum of first cost and operating cost. 
The outside air intake, as well as the central condition- 
ing machine, should be designed for the entire amount 
of air circulated in the system, namely, 100% of the 
fan capacity, on account of the fact that on many days 
throughout a cooling season the temperature as well 
as the humidity of the air is such that outside air can 
be used to good advantage without artifical cooling 
effect being applied. It is well to have the conditioner’ 
equipped with some means of flooding the eliminator 
plates, thus to some extent cleansing all air being passed 
through it, without materially adding to its moisture 
content. Some designers have sized the conditioner 
at 50% of the air capacity of the fan, thus limiting the 
outside air to 50% of the total circulating. This forces 
the use of artificial cooling effect on days when it would 
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aot be necessary to do so if the conditioner had a 
capacity of 100% outside air. 


Air Distribution 


The importance of proper and careful distribution of 
the air must not be overlooked in the design when 
central plant cooling is installed. Various types of res- 
taurants will require distinctive air distributing me- 
thods. For example, a small lunch room havng a seat- 
ing capacity of 50 to 100 will not require an elaborate 
air supply system. Size and the price range of meal 
checks would immediately prohibit anything elaborate 
from a standpoint of first cost. In many such places 
one or, if irregularly shaped, perhaps two or three 
diffuser type outlets usually will meet the necessary 
requirements in a satisfactory manner. Outlet velocities 
will be determined mainly by the distance the air must 
traverse as well as air delivery temperatures and 
height of ceiling. Openings for return air may be 
located in the connections to the conditioner. Supply 
air outlets would not be made adjustable in size while 
return air openings, if at the conditioner, might be 
controlled by automatic dampers. 

In medium-priced restaurants, where seating capaci- 
ties range from 100 to around 700, the air supply sys- 
tem should be of the downward diffusion type with 
outlets of the drop panel diffuser type, or if the res- 
taurant is not too wide, side wall diffuser type outlets 
located near the ceiling may be used. Velocities at 
the periphery of the downward diffusion type outlets 
will depend upon ceiling height, proximity of other 
outlets or room obstructions, air delivery temperatures, 
etc., varying from 250 ft. to 500 ft. per min. Velocities 
for wall outlets will be governed also by the distance 
the air traverses. Return air openings or grilles may 
usually be located along the walls near the floor. In 
case of side-wall outlets the return duct may be located 
directly under the supply duct. Return openings 
would then be in the bottom of the duct, protected 
with grilles. 


If space is not available for supply or return ducts 
outside the restaurant in adjoining spaces the ducts 


Modern counter and table ser- 
vice restaurant in California. 


may be run on the ceilings or in corners where ceilin 
and walls meet. They may be designed in such a 
manner that they can be furred and plastered and final 
finish applied to make them appear as beams by match. 
ing the existing plaster work. 

In the high-grade restaurant and hotel dining room 
the air distributing system must be designed with dye 
and proper regard for the architectural treatment of 
such rooms. At the same time one should not lose 
sight of the fact that the success of the cooling plant 
is in a large measure dependent upon good air distriby. 
tion and collection. 


Air outlets as well as the return system in this type 
of restaurant would be somewhat similar to those men. 
tioned for the medium-priced restaurant, except per- 
haps that supply outlets would be more ornate, and as 
a rule constructed of plaster or of a light composition 
simulating plaster. Velocities would be determined by 
the same factors, due caution being exercised in using 
velocities in the higher ranges on account of noise. 
This is perhaps the only type of restaurant where the 
noise problem in the air handling apparatus is of some 
concern. 


Velocities in air supply and return ducts will vary 
depending upon the type of restaurant, whether ducts 
are concealed above suspended ceilings or in spaces 
adjoining the restaurant. In the latter case velocities 
can be as high as 1200 ft. per min. in either duct if 
space will not permit larger ducts. Where the noise 
problem is acute either lower velocities may be used or 
sound absorbing material may be resorted to. 


While several types of air outlets have been described 
it may be desirable in some cases to combine air outlets 
with lighting fixtures in order to make outlets less con- 
spicuous. 


Determination of fan and motor sizes, circulating 
pump capacities, size of condensers, cooling coils, selec- 
tion of refrigeration compressors, and the necessary 
devices and equipment required for automatic control 
throughout the plant are matters of more or less stan- 
dard practice to engineers who are thoroughly versed 
in the arts of heating, ventilating and refrigeration. 
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Heating Boston’s First Set-Back Skyscraper—United Shoe Machinery 
Corporation Building. Heating and Ventilating, November, 

1929. p. 68. 

Heating System Maintenance in the Equitable Building Follows 
Routine Schedule. Pozer, November 5, 1929, p. 726. 

Reducing Heating Costs by Night Control. Power, January 21, 1930, 


Heating Plant with Boilers on the Roof. Heating and Ventilating, 
March, 1930, p. 66. 

Mechanical Equipment of Koppers Building. Heating, Piping and 
Air Conditioning, April. 1930, p. 299. 

Heating and Ventilating the Chrysler Building. Heating and Ven- 
tilating, May. 1930, p. 68. 

Heating, Ventilating and Air Cooling Plants of the Mitsui Bank 
Building in Tokyo, Japan. Gesundheits-Ingenieur, July 19. 
1930, p. 458. 

Heating and Ventilating the Empire State Building. Heating and 
Ventilating, October, 1930, p. 62. : 

Orifices for Building Heating Control. Power, October 7, 1930, p. 576. 

Heating Records for Office Buildings. The Aerologist, November, 
1930, p. 27. 

Load Factor as a Basis for Estimating Steam Requirements. Heat- 
ing and Ventilating, November. 1930, p. 86. 

Heating and Ventilating Sections of New York City’s Proposed New 
Building Code. Heating and Ventilating, November, 1930, p. 99 

Designine Water Suvply Piping for Buildings. Heating and Ven- 
tilating, July, 1931, p. 56. 
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Notes on Office Buiiding Heating Practice. Heating and Ventilating, 
September, 1931, p. 53. 

Fuel and Heat Requirements for Office Buildings. Heating and 
/ entilating, September, 1931, p. 73. 


Electric Heating 

Large Electric Office Heating Installation. Electrical Review (Lon- 
don), November 16, 1928, p. 831. 

Electric Heat Economical for Isolated Offices. Electrical World, 
March 8, 1930, p. 506. 

Electrical Heating for Substation and Office Buildings. Electrical 
World, March 7, 1931, p. 462. 

Thermal Storage Installation; Electric Heating in Rochdale Corpora- 
tion Electricity Offices. Electrical Revieww (London), June 
26, 1931, p. 1081. 

An Electrically Heated Office Building—Southern California Edison 
Building, Los Angeles. Heating and Ventilating, September. 
1931, p. 49. 

Gas Heating 

High Office Buildings Adapted to Use of Gaseous Fuel. Gas Age, 
April 11, 1925, p. 531. 

Gas Heats Office Building—Westchester Lighting Company Buil- 
ding, Mt. Vernon, N. Y. The Heating and Ventilating Maga- 
zine, October, 1927, p. 109. 

New Office Building Heated by Gas—Boston Consolidated Gas 
Company. Public Service Management, October, 1927, p. 156. 

Heating Utica Gas Company’s New Office Building with Gas. Gas 
Age, December 24, 1927, p. 975. 

Heating a Small Office Building with Gas—Memphis Power and 
Light Company. American Gas Journal, May, 1928, p. 31. 
Philtower Building in ‘Tulsa Burns Gas. Power Plant Engineering, 

April 15, 1929, p. 484. 

Gas-Fired Air Conditioning Unit in Baltimore Bank. [Heating and 
Ventilating, October, 1930, p. 116. 

Unit Gas Consumption Figures for Large Buildings. Heating and 
Ventilating, February, 1931, p. 99. 

Sectional Control of a Small Office Building—Westchester Lighting 
Company Building, White Plains. Heating and Ventilating, 
September, 1931, p. 80. 


Oil Heating 


Fuel Oil in the Commercial Buildings of New York. WJechanical 
Engineering, June, 1925, p. 487. 

The Heating of an Office Building with Fuel Oil. 1924 Proceedings 
National Association of Building Ovwners and Managers, p. 256. 

Boiler Plant on Roof Saves Basement Space. Heating and Venti- 
lating, September. 1931, p. 68. 


Ventilating and Air Conditioning 


Heating and Ventilation of a Large Building—The John Hancock 
Building in Boston. Domestic Engineering, July 14, 1923, p. 70. 

Cooling System for Buildings. Amencan Architect, October 24, 
1923, p. 379. 

Heating and Ventilating a Modern Office Building. Plumbers Trade 
Journal, February 1, 1924. 

Modern Heating and Ventilating Installations for Bank Vaults. 
Gesundheits-Ingenieur, March 1 and 8, 1924. 

Ventilation of Offices, Kitchens, Laundries and Industrial Plants. 
Domestic Engineering, July 26, 1924, p. 26. 

Summer Ventilation and Cooling of Office Buildings. The Heating 
and Ventilating Magazine, August, 1924, p. 56. 

Insuring Fresh Air Supply for Banking Rooms and Small Offices. 
Sanitary and Heating Engineer, August 22, 1924, p. 113. 
System for Supplying Cool Air Directly to Individuals in a Spacious 

Area. Industrial Engineer, December, 1924, p. 592. 

Cooling System for Central Station Offices. Electrical World, Janu- 
ary 17, 1925, p. 155. 

Heating. Cooling and Ventilating System for Office Buildings. 
Power, March 10, 1925, p. 377. 

Heating and Ventilating Features of the World’s Largest Building. 
The Aerologist, July, 1926, p. 9. 

Unique Cooling and Heating System for Office Building; Details 
of the American Radiator Company Building Installation. 
The Heating and Ventilating Magazine, October, 1926, p. 67. 

Heating and Ventilating of Office Buildings. Domestic Engineer- 
ing, November 6, 1926, p. 25. 

Diagram of the Heating and Ventilating Systems of the Barclay- 
Vesey Telephone Building, New York City. American Archi- 
tect, November 20, 1926, p. 422. 

Zone Heating and Ventilating Systems Used in New Barclay-Vesey 
Telephone Building. 4. S. H.V. E. Journal, December, 1926. 

. 807. 

hetine and Ventilating a Modern Building—Samuel Appleton 
Building. Domestic Engineering, December 11, 1926, p. 18. 

Ventilating New York’s Proposed 110-Story Office Building. Plumb- 
ers Trade Jourunal, May 1, 1927. 


Air Conditioning a Bank Vault. The Acrologist, August, 1927, p, 17 

Heating and Ventilating for the Architect. Architectural fou : 
April, May, and August, 1928. " 

Air Conditioning Makes Possible Unique Office Arr. 
Power, September 4, 1928, p. 413. 

Heating and Ventilating a 14-Story Bank and Office 
Plumbers Trade Journal, September 1, 1928, p. 446, 


Air Cooling in a Private Office. The Acrologist, October, 1928, p.19 


Air Conditioning in Detroit Theaters, Department Stores and Office 
Buildings. Power, November 27, 1928, p. 870. 

Heating and Ventilating the Detroit Edison Service Building Addi 
tion. Power, November 27, 1928, p. 874. ; 

Downward Ventilation for an Office Company—Gibraltar Building » 
of the Prudential Insurance Company in Newark, N, J. The 
Heating and Ventilating Magazine, December, 1928. p. 53. 

New York Life Insurance Building as an Example of Heating and 
Ventilating Problems Involved in Set-Back Architecture. Dp. 
mestic Engineering, December 29, 1928, p. 24. 

Unfailing Power, Mountain Air and Pure Water in Fidelity-Phila. 
delphia Trust Building. Power Plant Engineering, January 15 
1929, p. 94. 


Refrigeration and Ventilation as Aids to Natural Efficiency. Fuels 
and Steam Power Division, A. S. M. E. Transactions, January- 
April, 1929, p. 33. . 

Kssential Features in Heating and Ventilating (Paper read before 
the Western Society of Engineers). Engineering and Contract. 
ing, February, 1929, p. 89. 

Air Conditioning in a Large Telephone Building—Western Union, 
The Heating and Ventilating Magazine, March, 1929, p. 57. 

Heating and Ventilating the New York Central Building. Power, 
April 30, 1929, p. 700. 

Air Conditioning for Efficiency. Heating, Piping and Air Condition- 
ing, June, 1929, p. 121. 

Less Noise—Better Work—Mcechanical Ventilation Administration 
Building, Bristol Company, Waterbury, Conn. Jron Age, June 
6, 1929, p. 1557. 

Air Conditioning of Milam Building. Heating, Piping and Air Con- 
ditioning, July, 1929, p. 173. 

Space Cooling with Ice—Metropolitan Utilities District Office 
Building. Heating and Ientilating, November. 1929, p. 58. 

Air Conditioning an Existing Building—The Commonwealth Edison 
Company Building, Chicago. Heating, Piping and Air Condi- 
tioning, November, 1929, p. 558. 

Air Conditioning System of a Detroit Office Building. 1929 Trans- 
actions A. H. V. E., p. 377. 

Air Conditions in Large Office Made Satisfactory by Unit Ventila- 
tion. The derologist, March, 1930, p. 15. 

Heating and Ventilating the Chrysler Building. Heating and Ventii- 
ating, May, 1930, p. 68. 

Heating. Ventilating and Air Cooling Plants of the Mitsui Bank 
Building in Tokyo, Japan. Gesundhetts-Ingenieur, July 19, 
1930, p. 458. 

Ventilation of Office Buildings a Many-Sided Affair. The Aerologist, 
September, 1930, p. 9. 

Heating and Ventilating the Empire State Building. /]eating and 
Ventilating, October, 1930, p. 62. 

Gas-Fired Air Conditioning Unit in Baltimore Bank. Heating and 
Ventilating, October, 1930, p. 116. 

Cooling Libby, McNeill & Libby’s General Offices. I/cating, Piping 
and Air Conditioning. October, 1930, p. 836. 

Heating and Ventilating Sections of New York City’s Proposed 
New Building Code. Heating and Ventilating, November, 1930, 
p. 99. 

Limitations of Air Conditioning Equipment in the Milam Building. 
1930 Proceedings National Association of Building Owners and 
Managers, p. 305. ; 

Office Building Rental Problem Simplified by Air Conditioning 
System—Banks-Huntley Building, Los Angeles. Heating, Pip- 
ing and dir Conditioning, February, 1931, p. 124. ; 

Air Conditioning the Ohio Bank Building. eating and Ventilating, 
July, 1931, 6. 67. 

Experiences in Air Conditioning Office Buildings. Heating, Piping 
and Air Conditioning, July, 1931, p. 541. 

Heating and Cooling for a Modern Bank and Office Building— 
Philadelphia Saving Fund Society. Heating and Ventilating, 
September, 1931, p. 57. 

Operation of an Air Conditioning Plant in a Large Office Building— 
Union Trust Building, Detroit. Heating and Ventilating, Sep- 
tember, 1931. p. 62. 

Heating and Cooling for a Modern Bank and Office Building— 
Philadelphia Saving Fund Society. Heating and Ventilating, 
September. 1931. p. 57. Po 

Notes on Office Building Heating Practice. Heating and Ventilating, 
September. 1931. p. 53. 
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Valves — All 
metal construction, 

including three-way 

valves, brine control 
valves, etc., etc. Acces- 
sories — Automatic Water Pan 
for wet bulb control, Relays, Pres- 
sure Reducing Valves, Pneumatic 


Switches, Dial Thermometers, etc., etc. 


THE POWERS REGULATOR CO. 
40 years of specialization in temperature control 


Chicago, 2720 Greenview Ave. New York, 231 E. 46th St. 
Offices in 42 Cities Toronto, 106 Lombard St. 
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ting for dry bulb control. Hygrostats—both 
pneumatic and electric for humidity control. 
Self Contained Regulators—complete 

line for control of air and liquid 
temperatures. Regulators—for 
control of brine circulating 
systems. Dampers—both 

single and multiple 

blade, with or 

without op- 

"erating dia- 


motors. 


“Write for Bulletin No. 251 - 


which describes Instruments for Air Conditioning Equipment 
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News of the Month 


A.S.M.E. Appoints Pure Air 
Committee 

Ely C. Hutchinson, chairman of 
the Pure Air Committee recently 
organized by the American Society 
of Mechanical Engineers, has an- 
nounced the personnel of the com- 
mittee. In addition to Mr. Hutch- 


inson the committee will consist of*: 


Col. Elliott H. Whitlock, research 
professor of mechanical engineering 
at Stevens Tech, secretary; H. K. 
Kugel, smoke commissioner of 
Cleveland; V. J. Azbe, consulting 
engineer, St. Louis, and O. P. 
Hood, chief of the technical branch 
of the U. S. Bureau of Mines. 

Representatives of cooperating 
bodies include H. B. Meller of The 
Mellon Institute; E. B. Ricketts, 
National Electric Light Association, 
and Philip Drinker, American So- 
ciety of Heating and Ventilating 
Engineers. 

The committee was formed for the 
purpose of giving engineering recog- 
nition to the problem of air puri- 
fication and to cooperate with vari- 
ous smoke abatement organizations. 


Labor Statistics Show Trend 
Toward Apartment Houses 
Since 1921 


According to building permit re- 
ports for 257 cities having a popula- 
tion of 25,000 or over, published by 
the Bureau of Labor Statistics, the 
percentage of families provided for 
in new apartment houses has in- 
creased from 24.4% in 1921, to 


42.2% in 1930. The figures refer to 
new building construction only, and 
not to the total number of families 
in the cities reported. . 

With the exception of cities from 
25,000 to 50,000 all of the cities show 
an increase in the percentage of 
families provided for in new apart- 
ment houses. In 1921 the percent- 
age of families provided for in one- 
family dwellings, two-family dwell- 
ings and multi-family dwellings were 
58.3%, 17.3% and 24.4% respec- 
tively. In 1930 the figures were 
45.7%, 12.1% and 42.2% respective- 
ly. 

The figures show, however, the 
tendency away from apartment 
houses in 1930, as compared with 
1929. In 1929 the percentages were 
40.2%, 11.4% and 48.5% respec- 
tively. 


New York Steam Gets 

Government Contract 
All United States Treasury De- 
partment buildings in Manhattan, 
including those to be erected in the 
future, will use steam supplied by 
the New York Steam Corporation, 
according to announcement made 
recently by this corporation. The 
arrangement involves an ultimate 
production of 500,000,000 Ib. of 
steam annually to meet the new de- 
mand. Buildings included in the 
new arrangement are the new Parcel 
Post Building; Pennsylvania Post 
Office Building; Federal Court 


House and Downtown Post Office; 
Sub-Treasury Building; proposed 


annex to the Pennsylvania Post Of 
fice; Appraisers’ Stores Building 
Custom House; Government Ware. 
house; new Assay Office Buildin 
proposed Federal Court Buildin, 
and the proposed Federal Offic 
Building. 
With the exception of the Steam 
contract for the New York Central 
group of buildings, which involved 
1,500,000,000 Ib. of steam annually 
the contract is the largest ever te. 
ceived by the corporation and th 
largest contract of its kind eve, 
awarded by the Government, 


A.0.B.A. Selects Boston as 1937 
Convention City 

At the regular quarterly meeting 
of the directors of the American (jj 
Burner Association, held in Toronto, 
July 14, it was decided that the 
1932 convention would be held in 
Boston. 

The announcement definitely set 
at rest rumors that a movement ty 
combine the oil burner convention 
with the International Heating and 
Ventilating Exposition in Cleveland 
next January might be successful, 
The convention in Boston will be 
the first of the association’s annual 
meetings to be held in New Eng. 
land. 


Tunnel Builders Forget 
Ventilation 

Rumania has a_ beautiful new 
tunnel, but the Rumanians, accord- 
ing to a copyrighted article by The 
New York Sun Foreign Service 
are not breathing a word about itt 
anybody since they themselves can 
not breathe in it. After the tunnel 
which links old and new Rumania 
territories near Kronstadt, was fin 


World’s largest atmospheric type cooling tower 

The cooling tower shown above, said to be the largest in the world, is 706 ft. long. ‘ 

for its 50,000 kva. plant at Tuco, Tex., by the Schubert-Christy Corporation. The tower has a capacity of 32,500 gal. of wat 

per minute and will cool the water to within 3° of the wet bulb temperature with a make-up of less than 1%. Nearly 0 
million board feet of cypress were required in its construction. 


It was built for the Texas Utilities Compa! 
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at LOSS OF VACUUM! 
a WHICH IS AT FAULT— 
cessful, VACUUM PUMP OR HEATING SYSTEM? 
will be 
annual 
w Eng. LL too frequently blame for loss of vacuum is 
attributed to the vacuum heating pump when in 
get reality some simple thing in the heating system. itself 
ful new is at fault— a leaking trap, for instance. 
accord- 
by The A glance at the thermometer on the Ames Vacuum 
bee | Heating Pump often decides the question immediately 
Ives can- without wasting time in dispute or useless tinkering. If 
cal ; the temperature of condensate is running over 180° F., 
| there can be only one correct answer— something is 
tisement is the H i | 
seh of wrong with the heating system and not the pump! 
papa A thermometer is part of standard equipment on 
Kollow. - every Ames Vacuum Heating Pump. A small item, it is 
true, but indicative of the thoroughness of Ames 
engineers in providing for all contingencies of service. 
Write for Bulletin No. 522 and 532 
30 Church Street New York City 
Company 
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News of the Month 


ished at a cost of 1,200,000,000 lei 
(about $7,200,000), it was discov- 
ered that ventilation had been com- 
pletely forgotten. 

The tunnel is four kilometers 
long, and therefore ventilation is 
highly important. Passengers in 
trains using the tunnel would be suf- 
focated before emerging. ‘To pro- 
vide fresh air will cost another 
7,000,000 lei, a sum which is not 
available at the moment. 

At first it was thought that open- 
ing ceremonies of the tunnel on June 
25, would have to be postponed, but 
the authorities went ahead with the 
celebration although the tunnel is 
still useless. 


Walker Represents A.S.H.V.E. 
on Committee of Ten 

J. H. Walker, Detroit Edison 
Company, has been designated by 
the American Society of Heating 
and Ventilating Engineers as its 
representative on the Committee of 
Ten of the Coal and Heating In- 
dustries. R. V. Frost, Frost Re- 


search Laboratories, has been des- 
ignated as the alternate for Mr. 
Walker. 

H. A. Glover, general sales man- 
ager of the Consolidation Coal Co., 


New York, and representative of 
the National Coal Association on 
the Committee of Ten, has been re- 
elected chairman of the committee 
for the ensuing year. All of the 
other officers were also reelected. 


Indiana Utility to Exhibit Gas 
Appliances 

Established heating contractors 
in northern Indiana will hold an ex- 
hibition of gas house-heating equip- 
ment under the auspices of the Nor- 
thern Indiana Public Service Com- 
pany in September. An exhibit will 
be held in Hammond, September 
17-19, and one in South Bend, Sep- 
tember 22-23. The exhibits will be 
staged by those manufacturers 


Since December, 1906 — almost 
twenty-five years ago — weather 
charts covering the winter months 
for five cities have appeared in 
HEATING AND VENTILATING. Beginning 
with this issue the charts will be 
continued throughout the summer 
months, so that weather data wi!l 
be available through these pages 
for year-round conditions. 

The extension to the service is 
made because of the demand on the 
part of air conditioning engineers 
for temperature and humidity data 
for summer months. 

G. J. O’Connor, of the New York 
Weather Bureau, who has furnished 
HEATING AND VENTILATING 
with the data on which the charts 
are based since they were begun, 
has contributed to almost two hun- 
dred issues of this publication. 


whose home heating equipment h, 
been approved for sale by the util; 
under the company’s Cooperatiy 
sales plan. Seven furnace mani, 
turers, four boiler manufacturers 
one gas-fired radiator manufacture, 
and three conversion burner Many. 
facturers will be represented, 

In conjunction with the exhibits 
to which the public will be invite 
a course on gas house-heating wil 
be available for heating contractors 
engineers and architects. The cours 
will last a day and a half, will 
sponsored by Purdue University ang 
prepared and presented by Prof, R 
B. Leckie, head of the gas engineer. 
ing department at Purdue. 


A. O. B. A. Convention Papers 
Bound in Pamphlet Form 

Addresses and discussions at the 
eighth annual convention of the 
American Oil Burner Association, 
held in Philadelphia, April 13-18 
have been bound in a 112-pag 
booklet and placed on sale by the 
association. 


Bureau of Mines Reports Fuel 
Consumptions 

According to a press release i+ 
sued by the United States Bureau 
of Mines, shipments of domestic 
sizes of Pennsylvania anthracite 
dropped from 56,576,296 tons in 
1924 to 42,508,088 tons in 1930, a 
decrease of 25%. During the same 


period, shipments of buckwheat No. 
1 decreased from 9,510,508 tons to 
8,570,032 tons. 


Courtesy Engineering News-Recon 


The city of New York is constructing a 20-mile, $43,000,000 tunnel, running from Yonkers to Brooklyn, to be used 


as an aqueduct. At one point the tunnel is nearly a mile below the surface. 


The state law requires that 100 


cu. ft. of fresh air per minute be supplied for each workman. The view to the left shows a centrifugal blower unit 
in the tunnel, rated at 7500 c.f.m., driven by a 120 hp. direct connected motor operating at 3600 r.p.m. It was found 
that after a blast the tunnel could be cleared in the least time by exhausting the air for an hour and then reversing 


the cycle. 


The view to the right shows the crossover piping used to change over to induced ventilation. 
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The Detroit JUNIOR Stoker is built to outlast the boiler that it 
serves. Mechanical drive of heavy cut steel gears and worms— 
tapered roller bearings for thrust and radial loads—heavy steel 
crankshaft and connecting rod—heavy plate-type tuyeres and 
dumping grates, air-cooled—no moving parts in or near the fire. 


Engineers prefer Detroit JUNIOR Stokers for all types of heating 
and smaller power boilers. Ask for Bulletin 373. 


DETROIT STOKER COMPANY 


Third Floor General Motors Building * DETROIT, MICHIGAN - 
BUILT IN CANADA FOR CANADIAN TRADE 
unit 


DETROIT 
STOKERS 
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News of the Month 


On the other hand, fuel briquets 
produced in this country showed an 
increase from 580,470 tons in 1924 
te 1,028,865 tons in 1930.  By- 
product coke sold for domestic use 
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Fuel Production 


The graph shows the relative im- 
portance of the various fuels used 
for heating so far as potential heat- 
ing value is concerned, based on 
data published by the Bureau of 
Mines. The curve for gas is the 
combined value for both manufac- 
tured and natural gas, and is based 
on data from 176 manufactured gas 
companies and 31 natural gas com- 
panies. Data on oil are not avail- 
able for 1924 and 1930. The drop 
in the anthracite curve in 1925 was 
due to a strike. 


increased from 2,812,771 tons in 
1924 to 7,886,432 tons in 1930. 

The amount of oil used for the 
heating of homes, offices, hotels, 
schools, etc., was not reported in 
1924 and is not yet available for 
1930. However, for 1925 the oil 
used for heating amounted to 17,- 
100,000 bbl., and in 1929 25,333,407 
bbl. 

The report of the Bureau of 
Mines does not separate the quan- 
tty of gas into that used for house- 
heating and that used for miscel- 
laneous purposes. An American Gas 
Association report at the convention 
in 1930 estimated that the quantity 
of manufactured gas used for house- 
heating was 15,662,981,000 cu. ft. 
in 1930 as compared with 12,092,- 
318,000 cu. ft. in 1929. It reported 


COMING EVENTS 


September 7-11, 1931. Annual Con- 
vention and Mechanical Exposition of 
the National Association of Power En- 
gineers. Headquarters at the Conven- 
tion Hall, Kansas City, Mo. Secre- 
tary, Fred W. Raven, 417 S. Dearborn 
St., Chicago. 


September 14-17, 1931. Sixtieth 
Annual Convention of the American 
Public Health Association, at Mont- 
real, Canada. 


October 12-13, 1931. Thirteenth 
Annual Convention and Exhibition of 
the American Gas Association, Mu- 
nicipal Auditorium, Atlantic City, 


N. J. 


November 30-December 5, 1931. 
First National Exposition of Mechani- 
cal Handling at the Grand Central 
Palace, New York. 


January 25-28, 1932. Joint-Annual 
Meeting of the American Society of 
Heating and Ventilating Engineers, 
and the American Society of Refrig- 
erating Engineers, at Cleveland Ohin 


January 25-28, 1932. Second Inter- 
national Heating and Ventilating Ex- 
position, at Cleveland, Ohio. 


January 25-30, 1932. National As- 


sociation of Sheet Metal Contractors, 


Louisville, Ky. E. M. Pope, Chairman, 
Publicity Committee, 58 W. Wash- 
ington St., Chicago. 


April, 1932. Ninth Annual Con- 
vention and Oil Burner Show of the 
American Oi! Burner Association, 
Boston, Mass. 


also that 16,669,940,000 cu. ft. of 
natural gas were consumed for 
house-heating in 1930 and 10,5g4_ 
634,000 cu. ft. in 1929, 


Fan and Unit Heater Sales Re. 
ported by Census Bureay 
The Bureau of the Census has 
started compiling detailed statistics 
on the value of orders booked fo, 
fans and unit heaters produced by 
manufacturers in this.country. The 
first release covers the month of 
May, 1931, and is based on data 
reported by 26 manufacturers whoge 
production, it is estimated, repre. 
sents 85% of the total. The bureay 
proposes to publish in future releases 
comparable statistics from month 
to month, beginning with January, 
1931, if complete data can be ob. 

tained. 

The following values for the va- 
rious items cover May and June, 
respectively: Fans, for public build- 
ings, $165,196 and $154,683; fans 
for general industrial use, $150,492 
and $143,905; fans for mechanical 
draft, $81,097 and $67,091; fans for 
jobber stock and unknown uses, 
$19,575 and $21,664; industrial unit 
heaters, $151,115 and $198,116; 
school unit heaters, $284,441 and 
$289,787. 

Propellor fans and motors (mer- 
chandise units), $159,847 and $203, 
313; air washers, $56,352 and $76, 
609; indirect heating surface, not in- 
cluding unit heater surface, $131,480 
and $89,450; air conditioning units, 
$129,023 and $46,496. 

The totals, including driving 
mechanism for general fan use, were 
$1,459,876 and $1,411,368. 


Plumbing and Heating Institute 
Goes Out of Existence 

The National Plumbing and 
Heating Institute closed its affairs 
and ceased operations July 1. The 
organization was in operation about 
two years, and was formed for the 
purpose of securing observance and 
enforcement of fair trade practice 
rules. 


Arthur K. Ohmes, of the firm of 
Tenney and Ohmes, consulting en- 
gineers, New York, has been elected 
a director of the recently chartered 
New York State Society of Profes- 
sional Engineers. 
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NEW YORK HOSPITAL—CORNELL MEDICAL COLLEGE ASSOCIATION 
Architects: Coolidge, Shepley, Bulfinch & Abbott, Boston, Mass. Hsing & Engi- 
neers: Buerkel & Co., Boston, Mass., Plumbing En oe ames A. Cotter Co., Boston, 


General Contractor: Marc Eidlitz & Son, New York eating Contractor: Aimirall & Com- 
pany, New York City, Plumbing Contractor: fohw} cMillan Company, New York City. 


he second great consolidation of a medical school with a hospital in Manhattan during a 
space of two years, is to be housed in appropriate new buildings between Sixty-eighth and 
Seventy-first Streets, overlooking the East River. This union will be provided with the best plant 
equipment, technical facilities, and organization of personnel that can be brought together. In 
the magnificent building that has been planned, the major specifications of piping, so varied and 
so important in a modern hospital, call for NATIONAL Pipe. Thus precedent grows and 
accumulated experience enlightens new undertakings. Thus also, among well-informed users, 
there is increased recognition of— 


America’s Standard Wrought Pipe 


NATIONAL TUBE COMPANY - PITTSBURGH, PA. 
Subsidiary of United US States Steel Corporation 


NATIONAL PIPE 
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The ‘Weather 


July, 1931 


2014-14 | 20 Diy DF on 
: Dav of Month Dav of Month oe 
Pittsburgh Boston 
C PCR RC CRRSS RPCPCPCR PCPCR PCRPCS PCS RR RPC 
20 4 ft Al al Al A _| ALN 
2 4 6 8 0© W 2 30 
Day of Month 
New York 
(Hourly Observation of the Relative Humidity Plotted on this Chart) 
RAS RPCCSSPCCS 
100 
Chicago St. Louis 
New York Boston Pittsburgh Chicago St. Louis 
Highest temperature, deg. F. ............2---006 = 37 97 99 104 
Date of highest temperature ..............-.-055 -8 “8 2 1 1 
Lowest temperature, deg. F. ..............-00005 63 60 3? 60 66 
Date of lowest temperature ............ 3 12 6 6 
Greatest daily range, deg. F. ..............-000055 19 <> 29 24 28 
Date of greatest daily range ................006- 1 27 19 21 2 
Least daily range, deg. F. ..........20cccseecees 5 3 19 4 9 
Date of least daily range ..............0.00000es 10— 7 6 3 5 
Mean temperature for month, deg. F.............. 76.5 74.0 77 76.4 82.2 
Normal mean temperature for month, deg. F....... 73.8 71.6 74.7 72.5 78.8 
Total precipitation, this month, inches ............ 4.55 2.43 5.36 2.68 4.06 
Total snowfall, this month, inches ............... 0 0 0 0 
Normal precipitation, this month, inches ......... 4.24 3.49 4.05 : 3.33 2.98 
Total wind movement, this month, miles ......... 7.333 4.796 4,826 5.612 6,358 
Average hourly wind velocity, miles ............. 99 _ 64 6.5 7.5 8.5 
Prevailing direction of wind S.W. S.W. N. S. 
Number of clear days ...... 4 4 8 17 19 
Number of partly cloudy days ...............6- 16 18 13 11 9 
Mamber of 11 9 10 3 3 
Number of days with precipitation.............. 14 9 12 10 8 
Number of days with snowfall ...............-.-- None None None None None 
Snow on ground, at end of month ................ None None None None None 


Plotted from records especially compiled for HEATING AND VENTILATING by the United States Weather Bureau. 


Heavy lines indicate temperatures in degrees F. 


roken lines indicate humidity in percentage from readings at 8 a. m., 12 m., and 8 p. m. 
S—clear, PC—partly cloudy, C—cloudy, R—rain, Sn—snow. 


A 


ight lines indicate wind in miles per hour 


rrows fly with prevailing directions of wind 
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Corner of laboratory in Nash factory 
where Jennings Pumps are tested. 


3 


Liberal Capacity at Minimum Horsepower 
assures low operatin ge costs 


ECONOMICAL operation is assured by the 
unusual design of the Jennings Vacuum 
Heating Pump. 

The Jennings consists of two independent 
pumping units. One pumps only water, 


SS Sh the other only air. Each unit can be, and 
is, designed for maximum efficiency. Less 
horsepower is required to drive the pump 

TERT because neither of these units is ever over- 

aE loaded by having to handle air and water 

aE together. The generous capacity provided 

permits the pump toclear theheatingsystem 

N rapidly, so that a Jennings operates only 

ALAf for short periods at a time. 

The air and water capacities of every 
Jennings Heating Pump are determined 
for you by test at the factory. Power con- 
ouls sumed is also checked. These tests, con- 

4 ducted under the same conditions of 

1 jr vacuum and pressure as are to prevail in 

‘6 Jennings Vacuum Heating Pumps are furnished in capacities actual service, are your guarantee of goo d 

6 of 4 to 400 g.p.m. of water and 3 to 171 cu. ft. per min. of air. , ef 

i m rmance. 

8 For serving up to 300,000 sq. ft. equivalent direct radiation. heat Seep peewee 

.NASH ENGINEERING COMPANY 

5 . 81 WILSON RD. SO. NORWALK, CONN. 

32.2 

8.8 

4.06 

0 

2.98 

58 

8.5 

S. 

19 

9 NASH ENGINEERING COMPANY 

7 __ VACUUM PUMPS AND COMPRESSORS FOR AIR AND GAS + »* RE- - 81 Wilson Road, South Norwalk, Conn. 

TURN LINE AND AIR LINE ATIN — Gentlemen: 

one whe Please send me Bulletins 85 and 87 describing 

one CONDENSATION PUMPS + CENTRIFUGAL PUMPS SUC- [| Jennings Vacuum Heating Pompe. 

TION (SELF-PRIMING) CENTRIFUGAL PUMPS SUCTION SUMP [| Tak 

per hour, PUMPS » SEWAGE PUMPS » PNEUMATIC SEWAGE EJECTORS 

of wind. City State_ 
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With the Manufacturers 


Buy Fowler & Wolfe Radiator 
Plant 

Adam E. Geddes, former vice- 
president of the American Radiator 
Company, and Basil N. Greenlar, 
former manager of that concern’s 
Bayonne, N. J. plant, have pur- 
chased the Fowler & Wolfe Manu- 
facturing Company’s radiator plant 
at Norristown, Pa., and will operate 
under the name of Fowler & Wolfe 
Manufacturing Company. 


Ric-wiL Acquires Standard 
Conduit 

Announcement has been made of 
the purchase of the Standard Under- 
ground Conduit Co., Atlanta, Ga., 
by The Ric-wil Co., Cleveland, 
Ohio, manufacturers of conduit sys- 
tems for underground steam piping. 


ABC and Kleen Heet Affiliate 


The Winslow Boiler & Engineer-: 


ing Co., Chicago, Ill., has been ac- 
quired by Kleen Heet, Inc., a new 
corporation, according to an an- 
nouncement by J. H. Hirsch, presi- 
dent of the Automatic Burner Cor- 
poration, Chicago, who also assumes 
the presidency of Kleen Heet, Inc. 
Mr. Hirsch states that the entire 
personnel, factory, distribution and 
service facilities of the Winslow or- 
ganization will be kept intact. 

Together, the two concerns, ac- 
cording to Mr. Hirsch, represent the 
third largest manufacturers of dom- 
estic heating oil burners in_ the 
United States, with assets of a mil- 
lion dollars and with licensed dealers 
in 890 communities. 


American Radiator Buys Amer- 
ican Gas Products 

The American Radiator and 
Standard Sanitary Corporation, 
through its subsidiary, the Ameri- 
can Radiator Company, has ac- 
quired all of the capital stock of the 
American Gas Products Corpora- 
tion. Another subsidiary, the 
Campbell Metal Window Corpora- 
tion, has affected an affiliation with 
the Maxim Silencer Company, of 
Hartford, Conn., to manufacture 
and distribute a room silencer de- 
vice to be known as the Maxim- 


Campbell silencer and air filter 


unit. 


C.A. Dunham Co., 450 East Ohio 
Si.. Chicago, IIl., announces the ap- 
pointment of Macy S. Good as divi- 
sion manager. For the past ten 
vears Mr. Good has been manager 
of the Chicago sales office of the 
company. 


Hudson Brass Works, Inc., 
Brooklyn, N. Y., announces the pur- 
chase of the American Valve Co., 
Coxsackie, N. Y. Executive offices 
and general warehouse will be at 16 
Nassau St., Brooklyn. ‘Theodore 
Guterman, president, will be in 
charge of the Brooklyn works, while 
Samuel Gade, vice-president, will 
be in charge of the plant at Cox- 
sackie. 

Revere Copper and Brass, Inc., 
Rome, N. Y., has announced the ap- 
pointment of C. A. Macfie as assist- 
ant sales manager, with headquar- 
ters in the general sales department, 
230 Park Ave., New York. 

Chicago Pump Co., 2336 Wolfram 
St., Chicago, Ill., has appointed the 
following representatives: [dwin 


J. Richard, 528 Chamber of Com- 


merce Bldg., Cincinnati, Ohio; 
Drake Engineering Co., 915 Reibold 
Bldg., Dayton, Ohio; Oklahoma 


Heating Supply Co., 232 Commerce 
Exchange Bldg., Oklahoma City, 
Okla.; R. L. Lamkin, Pyramid Life 
Bldg., Little Rock, Ark., and Wil- 
liam C. Craig, 244 Kennedy Bldg., 
Tulsa, Okla. W. G. Krueger was 
appointed manager of the Buffalo 
office, with headquarters at 91 Tre- 
mont Street. 


Penn Electric Switch Co., Des 
Moines, Iowa, has appointed the 
Penn Electric Switch Distributing 
Co., 775 Main St., Buffalo, N. Y., as 
its exclusive distributors in that ter- 
ritory. 

Revere Copper and Brass, Inc., 
Rome, N. Y., announces the appoint- 
ment of J. A. Doucett as vice presi- 
dent and general sales manager, 
with headquarters at 230 Park Ave., 
New York, and Vincent W. Allen, 
as manufacturing manager, with 
headquarters in Rome, N. Y. 


Kewanee Boiler Corp., Kewanee, 


IlI., has announced a change in |g. 
vate of its Detroit office to 1344 
Broadway. 


The Bishop & Babcock Sales Co., 
4901 Hamilton Ave., N. E., Cleve. 
land, Ohio, announces additional 
representatives, as follows: F, — 
Walker will handle fans, air washers 
and unit heaters in the New York 
territory, and Anthony W. Smith 
the same line in northern New Jer. 
sey, both working from the New 
York office. John C..Rhodes, Can- 
ton, Ohio, will cover the Akron, 
Canton and northeastern Ohio ter. 
ritory. ‘IT. R. Reardon, Toledo, 
Ohio, will cover the northwestern 
Ohio territory, including Toledo and 
Sandusky. The Supply Co., 
Kansas City, Mo., will handle the 
Bishop & Babcock line in Omaha 
and Lincoln, Nebr., Wichita, Kan., 
Oklahoma City, Okla., and Amarillo, 
Tex. Marius Anderson, Seattle. 
Wash., will represent the company 
on the Pacific coast. 


Anthracite Institute Laboratory, 
Primos, Delaware County, Pa., has 
published Bulletin 6 on heating ser- 
vice water with anthracite. The Bul- 
letin gives information on types of 
systems available, water heating re- 
quirements, and cost data. The bul- 
letin is available free of charge. 


Fusion Welding Corp., 103rd St. 
and Torrence Ave., Chicago, an- 
nounces the appointment of the 
Puritan Compressed Gas Corp,, 
2012 Grand Ave., Kansas City, Mo., 
as its distributors in Kansas and 
the western portion of Missouri. 


Johnson Gas Appliance Co., Cedar 
Rapids, Ia., announces the appoint- 
ment of R. M. Henshaw & Co., 250 
Stuart St., Boston, Mass., as its rep- 
resentative in New England. 

Erskine Copper Radiator Corp., 
1 East 42nd St., New York, has re- 
cently been formed. Its chief prod- 
uct will enter the field of non-ferrous 
concealed radiation, although the 
manufacture and sale of allied lines 
is contemplated. The Erskine cop- 
per radiator will be manufactured 
and shipped by the Chase Brass & 
Copper Co., Waterbury, Conn. Jim 
Erskine is president and_ general 
manager. 

National Radiator Corp., Johns- 
town, Pa., has recently appointed 
Eugene W. Stitt sales engineer of its 
gas heating division. 
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EMERSON 


MERSON Exhaust Fans h A C t 
ee long been noted for their r a p a C 1 1 e S 


tern tion and vibrationless performance. Long life : 
a and unusual dependability are demonstrated 

- daily by the thousands in actual service. b y t h € 

aha 


3 The large air-moving capacity of Emerson 


“Ilo Exhaust Fans is a less obvious characteristic but e 
ttle, it is definitely proved by accepted scientific P Ce yt I | | b 
methods. 1 


Special equipment in the Emerson laboratory 
Ory, 


ba is used to accurately determine the air moving 
ser- capacity of each size of Emerson Exhaust Fan. e C O 


" ¥ These tests form the basis of the published 
z re capacity ratings which is ample assurance that 
bul- each fan will handle "EMERSON, 
the quantity of air for 2 
1 St. which it is recom- 
mended. You want 
fans with proved per- 
orp., 
Mo.. formance records — 
and specify Emerson Ex- 
haust and Ventilating 
edar Equipment. Sizes 12 to 36 inches. 
omnt- 
250 THz EMERSON ELECTRIC MFG. CO. 
2018 Washington Ave., Saint Louis 
rep- 806 W. Washington Blvd., Chicago 


155 Sixth Ave., New York City 


Orp., 
re- 
rod- 
TOUS 

the 
lines 
cop- 
ured 


Tests are made in accordance with the Standard eS B 
Test Code adopted by the National Association ~~ 

| of Fan Manufacturers and the American So- 

ss & ciety of Heating and Ventilating Engineers. 

Jim 

neral 
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